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(54) BENZAMIDE DERIVATIYES 

(71) We. MAY & BAKER LIMITED, a British Company of Dagenham» 
Essex, do hereby declare the invention, for which we pray that a patent may be 
granted to us, and the method by which it is to be performed, to dc particularly 
described in and by the following statement: — 

This invention relates to new therapeutically useful benzamide derivatives, to 
processes for their preparation and to pharmaceutical compositions containing 
them. 

As a result of research and experimentation, it has been found that the new 
benzamide derivatives represented by the general formula:— 



■-CC. 



(wherein represents a fluorine, chlorine or bromine atom, or a straight- or 
branchcd-chain alkyi, alkoxy. alkylthio, alkylsulphonyl, alkanoylamino, alkylamino 
or aikylsuiphamoyl group, each such group containing from 1 to 6 carbon atoms, a 
dialkylsulphamoyl, dialkylamino or diaikylcarbamoyl group (wherein the two alkyl 
15 groups may be the same or different and each contains from 1 to 4 carbon atoms), a 15 
. straight- or branched-chain alkanoyl, alkoxycarbonyl, alkoxycarbonylamino or 

^. . alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, 

nitro, trifluoromcthyl, aryl (e.g. phenyl), benzyloxycarbonylamino, amino, 
suiphamoyl, cyano. tetrazoI-5-yl, carboxy, carbamoyl or aroyl (e.g. benzoyl) group, 
20 and n represents an integer 1 , 2 or 3, preferably I or 2, the substituents R^ being the 20 
same or different when n represents 2 or 3} and pharmaceutically acceptable salts 
thereof, possess valuable pharmacological properties. 

It will be understood by those skilled in the art that each of the hydrogen 
^ atoms depicted in general formula I in the moieties OH, CONH and NH may give 

25 rise to tautomerism and that aU the resulting tautomeric forms may be present to a 25 
greater or lesser degree and are in a state of dynamic equilibrium with each other. 
Furthermore, the substituents R^ may contain chiral centres and thus give rise to 
optical isomerism. The present invention embraces all optical isomers of general 
formula I and all tautomers of compounds of general formula I and mixtures 
30 thereof. 30 
The present invention includes pharmaceutically acceptable salts of 
compounds of formula I with pharmaceutically acceptable bases. By the term 
vi "pharmaceutically acceptable sahs" is meant salts the cations of which are 

relatively innocuous to the animal organism when used in therapeutic doses so that 
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5-chloro-2-hydroxy-iy^<tctra2ol-5-yl)benzaniide; 
2-hydroxy-3.5-dinitro-/Nr-(tetrazol-5-yl)benzamide; 
2,5-dihydroxy-iV-(tetrazol-5-yl)benzamide; 
2-hydroxy-5-methyl-Af-(tetrazol-5-yl)benzainide; 
2-hydroxy-3-methyl-A^-(tetrazol-5-yl)benzamide; 
2-hydroxy-3-nitro-7V-(tetrazol-5-yl)benzainide; 
2,4-dihydroxy-Ar-(tetrazol-5-yl)benzamide; 

2- hydroxy-4-methyUiV-(tetrazol-5-yl)benzamide; 

3- bromo-2-hydroxy-Ar-(tetrazol-5-yl) be nzamide ; 
3-chloro-2-hydroxy-iV-(tetrazol-5-yl)benzamidc; 
2-hydroxy-3-propoxy-iV-(tctrazol-5-yl)benzaniide; 
2-hydroxy-5-nitro-7^-(tetrazol-5-yi)benzamide; 

2- hydroxy-5-methoxy«A^-(tetrazol-5-yl)benzamide; 
5-(^^-dibutyl5ulphamoyl>2-hydroxy-iV-(tetrazol-5-yl)benzamidc; 

3- acetyl-2-hydroxy-5-racthyl-A^-(tctrazol-5-yl)benzamide; 
3-ethoxy-2-hydroxy-yNr-(tetrazol-5-yl)benzamide; 

2- hydroxy-4-methoxy-iV-(tctrazol-5-yi)benzamide; 

3- acctyl-5-chloro-2-hydroxy-iV-(tetrazol-5-yl)benzainide; 
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the beneficial pharmacological properties of the parent compounds of general 
formula I are not vitiated by side effects ascribable to those cations. Suitable salts 
include the alkali metal, e.g. sodium and potassium, and ammonium salts and salts 
of amines known in the art to be pharmaceutically acceptable, e.g. ethylene 

5 diamine, choline, diethanolamine, triethanolamine, octadecylamine, dicthylamine, 5 
triethylamine, 2-amino-2-(hydroxymethyl)propane-l,3-diol and l-(3,4-dihydroxy- 
phenyl)-2-isopropylaminoethanol. 

Pharmaceutically acceptable salts may be prepared by known methods, e.g. by 
the reaction together of a compound of formula I and the appropriate base, that is 

10 to say a base as described immediately hereinbefore, for example at an elevated 10 
temperature, with or without an appropriate solvent, preferably followed by 
recrystallization from an appropriate solvent, for example a hydroxytic solvent, e.g. 
water, of the salt so formed. 

In this specification when reference is made to compounds of formula I 

15 reference is also intended to their pharmaceutically acceptable salts where the IS 
context so permits. 

The benzamide derivatives of the present invention possess valuable 
pharmacological properties, in particular properties of value in the treatment of 
respiratory disorders manifestea by the interaction of tissue-fixed antibodies with 

20 specific antigens, such as allergic bronchial asthma. 20 
Individual compounds of formula I of particular importance include the 
following:— 

2-hydroxy-4-nitro-yV-(tetrazol-5-yl)benzamide; AA 
2•hydroxy-5-(A^^-dimethylsulpharaoyl)-^-(tetrazol-5-yl)benzamide; AB 
25 2-hydroxy-5-(^-melhyl-A^-isopropylsulphamoyl>iV-(tetra2ol-5-yl)benzamide; AC 25 

AD 
AE 
AF 
AO 

30 2-hydroxy-3-m*ethyl-A^-(tetrazol-5-yl)benzamide; AH '30 

AI 
AJ 
AK 
AL 

AM 35 
AN 
AO 
AP 
AQ 

40 3-acetyl-2-hydroxy-5-raethyl-A^-(tetrazol-5-yl)benzamide; AR 40 

AS 
AT 
AU 



3 1,561,350 3, 

5-acetyI-2-hydroxy--^-(tctrazol-5-yl)benzamidc; . AV 

3,5-diacctyl-2,4-dihydroxy-A^-(tetrazol-57yl)benzamide; AW 

4- chloro-2-hydroxy-yV-(tclrazol-5-yI)bcnzamide; AX 
3,5-dibromo-2-hydroxy-Ar-(tctrazol-5-yI)bcnzamidc; AY 

5- acctylamino-2-hydroxy-A^-(tctrazol-5-yl)benzamide; AZ 5 
4-tert-butyl-2-hydroxy-7V-(tetra2ol-5-yl)benzamide; BA 
4-acetylamino-2-hydroxy-Ar-(tetrazol-5-yI)benzamide ; BB 
4-trifluoromethyl-2-hydroxy-A^-(tctrazol-5-yl)bcnzamide; BC 

4- nuoro-2-hydroxy-A^-(tetrazol-5-yl)benzainide; BD 

10 2-hydroxy-3'mcthoxy-A^-(tctrazoI-5-yI)bcnzaniide; BE 10 

2-hydroxy-5-methylthio-A^-(tetrazol-5-yl)benzamidc; BF 

2-hydroxy-5-phenyN/V-<tetrazol-5-yl)benzamide; BG 

5- nuoro-2-hydroxy-iV-(ietrazol-5-yI)bcnzamidc; BH 
2-hydroxy-3-methylthio-A^-(tctrazoI-5-yl)benzamidc ; BI 
2-hydroxy-3-methyIsulphonyl-A^-{tctrazol-5-y l)bcnzamide ; B J 1 5 
2-hydroxy.3»5-bis(mcthylsulphonyl)-M(tetrazol-5-yl)benzamide; BK 
5-formyl-2-hydroxy-yV-(letrazol-5-y l)bcnzamide ; B L 
5-bromo-2-hydroxy-^-{tetrazol-5-yl)benzamidc ; B M 
2-hydroxy-4-methyllhio-yv^-{tetrazol-5-yI)benzamide; BN 

20 2-hydroxy-5-methylsulphonyl-A^-(tetrazoI-5-yl)bcnzaniide ; BO 20 

2- hydroxy-4-methylsuIphonyl-A^-(tetrazol-5-y I)benzamide ; BP 
5-bcnzyIoxycarbonyIainino-2-hydroxy-iV-{tctrazoI-5-yl)benzaniide ; BQ 

4- benzyloxycarbonylamino-2-hydroxy-iV-(tetrazol-5-yl)benzamide; BR 

5- aniino-2-hydroxy-^-(tetrazol-5-yl)benzaniide; BS 

25 3-(W.tcrt-butylsuJphamoyl)-2-hydroxy-5-methyl.A^-{tctrazol-5-yl)benzamide ; BT 25 

3- acetyl-2-hydroxy-5-sulphamoyl-A^-(tetrazoU5-yI)benzamide; BU 
5-trifluoroincthyl-2-hydroxy-N-(tctrazoI-5-yl)benzamide; BV 
3-acetyl-5-cthyU2-hydroxy-Ar-(tetrazol-5-yl)benzamidc ; B W 
3-acctyl-2-hydroxy-4,5-dimcthyl-/V-(tetrazol-5-yl)benzaniide; BX 

30 3-acetyl-5-sec-butyI-2-hydroxy-A^-<tetrazol-5-yl)benzamidc; BY 30 

3-acctyl-5-tert-butyl-2-hydroxy-A^-(tetrazol-5-yl)benzainide; BZ 

3-acetyI-2-hydroxy-V\^-(tctrazoI-5-yl)bcnzamidc ; CA 

3-acclyl-5-broino-2-hydroxy-.V-(tetrazoI-5-yl)benzamide; CB 
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3-acetyl-5-fluoro-2-hydroxy-Ar-(tetraz'oI-5-yl)bcfizainide; CC 

3-acetyl-2-hydroxy-5-propyl-i\r-(tetra2ol-5-yl)benzainidc ; CD 

2- hydroxy-5-methyl-3-propion]{l-Af-(tetrazol-5-yl)beiizamide; CE 
5-elhyl-2-hydroxyO-propionyl-iV^<tetrazol-5-yl)benzaimde ; CF 

5 3-butyryl-5-ethyl-2-hydroxy-iY-(tetra2ol-5-yl)benzamide; CO 5 

3- forinyl-2-hydroxy-Ar-(tetrazol-5-yl)benzamide; CH 
3-formyl-2-hydroxy-5-methyl-^-(tetrazol-5-yl)benzainide; CI 
3-cyano-2-hydroxy-JV-(tetrazol-5-yl)beiizamide; CJ 
5-cyano-2-hydroxy-Ar-(tctra2ol-5-y!)benzainide; CK 
3-cyancH2-hydroxy-5-mcthyl-Ar'<tetrazol-5-yI)benzamide; CL 10 

2- hydroxy-5-methyU3^-bis(tetrazol-5-yl)benzamide; CM 

3- Ar-(tetrazol-5-yl)carbamoylsalicyclic acidr CN 
3-tert-butylcarbamoyl-2-hydroxy-iV^(tetrazol-5-yl)bcnzainide; CO 

2- hydroxy-3-dimethylaiiiino-JV-(tctrazol-5-yl)bcnzamide; CP 

15 5-acetyl-2-hydroxy--3-nitro-iV-(tcteazol-5-yl)benzamide; CQ 15 

3- benzoyl-2-hydroxy-5-methyl-J^r-(tetrazol-5-yl)benzanude ; CR 
arid 

3-acetyl-2-hydroxy<5-nitro-i^-<tetrazoI-5-yl)benzamide, CS 

and their pharmaceutically acceptable salts. 

20 The letters of the alphabet AA to CS are assigned to the compounds for each 20 

reference later in the specification, for example in the following Tables. 

Preferred compounds of general formula I are those wherein R' represents a 
fluorine, chlorine or bromine atom, or a straight- or branched-chain alkyl, alkoxy, 
aikylthio, alkylsulphonyl, alkanoylamino or alkylsulphamoyl group, each such 

25 group containing from 1 to 6 carbon atoms, a dialkylsulphampyl or dialkylamino 25 
group (wherein the two alkyl groups may be the same or different and each 
contains from 1 to 4 carbon atoms), a straight- or branched-chain alkanoyl or 
alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, 
nitro, trifluoromethyl, phenyl, benzyloxycarbonylamino, amino, sulphamoyl, 

30 cyano, tetrazol-5-yl, carboxy or benzoyl group, and n is as hereinbefore defined, 30 
and more particularly those such compounds wherein n represents 1 or 2, and their 
pharmaceutically acceptable salts. 

Compounds within general formula I wherein one of the substituents R' on the 
phenyl ring is a nitro, cyano, alkanoyl (e.g. acetyl, propionyl or butyryl), formyl or 

35 tetrazol-5-yl group, any other substituent(s) R^ present (preferably not more than 35 
one) being as hereinbefore defined, and their pharmaceutically acceptable salts, 
are of particular importance. Within that class comi^ounds AE, AI, AO, BL, BU, 
BY, BZ, CC, CG, CH, CJ. CK, CQ, and especially compounds AR, B W, CA, CD, 
CE, CF, CM and CS, are of outstanding importance. Compounds AN, AP, BB, BF, 

40 BR and, especially, BE outside that class are also of outstanding importance. 40 
In pharmacological tests the benzamide derivatives of general formula I 
suppress the passive cutaneous anaphylactic (PCA) reaction resulting from 
combination of tissue-fixed reaginic antibodies with the appropriate antigenic 
material (termed reagin-allecgen combination) and carried out m an essentially 

45 similar manner to that described by Ogilvie [Nature (Lond.), (1964), 204, 91—92; 45 
Immunology, (1967), /2. 112—1311. In the method used to test these compounds 
sera were obtained from rats which had been infected with larvae of the nematode 
parasite Nippostronglyks brasiliensis; as a result of the parasitic infestation reaginic 
antibodies are elaborated in the host mammal and are found in sera removed from 
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such animals. Other, non-infected, rats received intradermal injections of 
appropriate dilutions of such sera and were then given the allergenic material along 
with Evans' blue dye intravenously forty-eight hours later. 

The allergenic material consisted of supernatant fluid after centrifugation of 

5 homogenates of adult Nippostrongylus brasillensis worms which had been macerated 5 
in Tyrodc's solution. The sites of PCA reactions were visualised by the effusion of 
Evans' blue dye from the circulation into those areas as a result of increased 
capillary permeability caused by the release of biologically-active substances from 
cells where reagin-allergen combination had occurred. The new compounds when 

10 given intravenously to the rats just before injection of allergen, or administered 10 
orally thirty minutes before intravenous injection of allergen, were able to prevent 
the development of the PCA reaction, as shown below in Table I, Table 11 and 
Table III. 

Table I shows the intravenous dose, expressed in mg/kg animal body weight, 
15 which produces 100% inhibition of the PCA reaction (EDIOO). 15 

Table II shows the percentage inhibition of the PCA reaction produced by an 
oral dose of 100 mg/kg animal body weight. 

Table III shows the oral dose, expressed in mg/kg animal body weight, which 
produces 50% inhibition of the PCA reaction (ED50). 

TABLE I 



Cpnipound 


AA 


AB 


AC 


AD 


AE 


AF 


AG 


AH 


AI 


EDIOO 


10 


2 


S 


1 


0.05 


I 


1 


0.5 


0.5 



Compoond 


AJ 


AK 


AL 


AM 


AN 


AO 


AP 


AR 


AS 


EDIOO 


10 


10 


10 


5 


0.5 


0.2 


0.5 


0.1 


1 



Compound 


AT 


AU 


AV 


AW 


AY 


AZ 


BA 


BB 


BD 


EDIOO 


5 


2 


10 


5 


5 


10 


10 


1 


10 




Compound 


BE 


BF 


BG 


BH 


Bl 


BJ 


BK 


BL 


BM 


EDIOO 


0.2 


0.5 


10 


1 


20 


20 


10 


0.5 


5 






Compound 


BN 


BO 


BQ 


BR 


BS 


BU 


BV 


BW 


BX 


EDIOO 


10 


5 


5 


0.5 


5 


0.5 


2 


0.1 


20 



Compound 


BY 


BZ 


CA 


CB 


CC 


CD 


CE 


CF 


CG 


EDIOO 


0.5 


0.5 


0.1 


2 


0.2 


0.1 


0.05 


0.05 


0.1 
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TABLE I — Continued 



Compound 


CH 


CI 


CJ 


CK 


CL 


CM 


CN 


CO 


CP 


EDIOO 


0.5 


2 


0.5 


0.2 


2 


0.05 


1 


5 


2 



Compound 


CQ 


CR 


CS 


EDIOO 


0.2 


1 


0.1 



TABLE II 



Compound 


AA 


AC 


AD 


AE 


AH 


AI 


AJ 


AK 


% inhibition 


18 


20 


94 


80 


82 


68 


38 


32 



Compound 


AL 


AM 


AN 


AO 


AP 


AR 


AS 


AT 


% inhibition 


69 


82 


87 


48 


75 


42 


76 


8 



Compound 


AU 


AV 


AW 


AY 


BA 


BB 


BD 


BE 


% inhibition 


71 


16 


84 


65 


37 


26 


75 


62 



Compound 


BH 


BJ 


BK 


BL 


BM 


BN 


BO 


BS 


% inhibition 


94 


64 


29 


25 


46 


8 


63 


35 



Compound 


BU 


BV 


BW 


BY 


BZ 


CA 


CB 


CC 


% inhibition 


86 


90 


51 


43 


59 


64 


66 


62 



Compound 


CD 


CE 


CF 


CG 


CH 


CI 


a 


CK 


% inhibition 


64 


99 


41 


55 


75 


70 


50 


89 




Compound 


CL 


CM 


CN 


CO 


CP 


CQ 


CR 


CS 


% inhibition 


26 


64 


43 


26 


68 


56 


22 


54 
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Compound 


AD 


AE 


.\H 


Al 


AL 


m ' 


AN 


AO 


ED50 


13 


0.1-0.45 


10 


5-30 


55 


85 


40 


100 




Compound 


AP 


AR 


AS 


AU 


BE 


BH 


BM 


BV 


BW 


ED50 


100 


0.75 


10 


1.8 


18 


16 


65 


37 


0.1 




Compound 


BY 


BZ 


CB 


CC 


CE 


CF 


CG 


Cll 


CI 


ED 50 


1.8 


2.6 


64 


1.9 


0.4 


0.27 


2.2 


5,3 


5.4 






Compound 


CJ 


CK 


CN 


CP 




ED50 


37 


50 


20 


26 



The utaity of the benzamidc derivatives of general formula 1 is enhanced by the; 
fact that they are only of very low toxicity to mammals, demonstrated by the results 

obtained in the following tests: — 

5 Acute oral toxicity in mice 

Mice were each treated orally with one of the compounds of formula 1, and 
they were observed daily until there had been at least 3 consecutive days without 
any deaths. The LD50 figures obtained (doses lethal to 50% of mice tested) are 
shown below in Tabic IV» expressed in rag/kg animal body weight. 



TABLE [V 



Compound 


AD 


AE 


AG 


AH 


AI 


AL 


LD50 


>1000 


>1000 


>1000 


>1000 


>1000 


794 




Compound 


AN 


AO 


AP 


AQ 


AR 


AS 


LD50 


>1000 . 


>I000 


>1000 


>1000 


>1000 


>1000 




Compound 


AU 


AV 


AW 


AX 


BA 


BE 


LD50 


MOOD 


>1000 


>1000 


>1000 


HOOO 


>1000 



s 
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TABLE IV (Continued) 



Compound 


BE 


BG 


BH 


BT 


BW 


BX 


LD50 


>1000 


>1000 


>1000 


>1000 


>1000 


>1000 



Compound 


BY 


BZ 


CA 


CD 


CE 


CF 


LD50 


>1000 


>1000 


>1000 


>1000 


>1000 


>1000 



Compound 


CG 


• CJ 


CQ 


CR 


CS 


LD50 


>1000 


>1000 


>1000 


>1000 


>1000 
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The symbol means "greater than" in this specification. Where the LDSO is 
said to be ">1000", a more precise esturiation of the LDSO was not possible 
because the numbers of deaths was too small, even at the highest dose used, lOOQ 
mg/ig. 

Acute intravenous toxicity in mice 

Mice were each treated intravenously with an aqueous solution of the 
triethanolamine salt or sodium salt of one of the compounds of formula I, and they 
were observed until there had been at least 3 consecutive days without any deaths. 
The LDSO figures obtained (doses lethal to 50% of mice tested) are shown below in 
Table V. expressed in mg/kg animal body weight. In Table V, "Na means that the 
sodium salt was used and "T* means that the triethanolamme salt was used. 
The aqueous solutions were prepared as follows:— 

Triethanolamine salts ^ ^ . . ^ ^ n . uu 

A mixture of the test compound and water was treated gradually with 
triethanolamine until complete solution occurred. The solution was then di uted 
with water to a concentration of test compound of either 1% w/v or 2^ w/v. 

Soditm^sajts^ compound was dissolved in aqueous sodium hydroxide (IN) and the 
solution was brought to pH 8 by treatment with hydrochloric acid The so ution was 
then diluted with water to a concentration of test compound of 2/i w/v. 
Various volumes of these solutions were then administered to the mice. 



1 



1 



2 
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es 
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O 
00 






It* 
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1 
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Cm) 






TABL 








>1000 






IT* 




o 
r- 






m 
Z 


n 


o 




% 


H 


<s 


o 






Z 




o 








> 






Comppund 


salt 


concentration 
of test 

solution (% w/ 


LD50 



BY 


H 


CM 


o 
oo 


BX 


H 


fS 


o 

oo 


m 


cd 
Z 


CM 


o 

CO 


BT 


ed 


CM 


o 
o 




H 


CM 


o 
oo 
«n 


BH 


H 


♦ o 


o 
o 




1-1 




BG 


H 




o 
o 

CM 


BE 


E- 




o 

00 
v\ 


BB 


H 




vO 


BA 


H 


CM 


o 

CM 


X 

< 




fS 


O 

<s 


< 


H 


t^l 


o 

f-H 

r- 


AV 


H 




in 






> 




Compound 


salt 


concentration 
of test 

solution (% w/ 


LD50 
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u 
d 

c: 

c 



CS 


H 




o 

oo 


CR 


H 




o 
m 


a 

o 


H 


CM 


o 

OS 
00 


CJ 


H 


es 


>1000 


CG 


H 


cs 

* o 
»-( 


c 

CS 


CF 




(N 


c 

00 
CS 






CS 


o 

p- 

CS 


CD 


H 


CS 


CS 


CA 


H 


cs 


o 
o 


N 


H 


CS 


o 

CS 










Compound 




tration 

1 (% W/ 




salt 


con ceni 
of test 
solutioi 


LD50 



73 

a 

CJ 



> 



V 

3 
* 




CO E ™ X* ei a ^ Q. Cu^ .« 45 
5 ca g ^^a-S 



O 



5^ *5^ ^ «* bcs i: o 
Sa:=5 2^ SviS-riw 5; c«e^ 
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[wherein represents a fluorine, chlorine or bromine atom, or a straight- or 
branchcd-chaln alkyl, alkoxy, alkylthio, alkylsulphonyl alkanoylammo or 
alkylsulphamoyl group, each such group containing from 1 to 6 carbon atoms, a 

5 dialkylsulphamoyl. dialkylamino or dialkylcarbamoyl group (whcrem the two alkyl 

groups may be the same or different and each contains from 1 to 4 carbon atoms), a 
straight- or branched-chain alkanoyl, alkoxycarbonyi. alkoxycarbonylamino or 
alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a formyl, nitro, 
trifluoromethy), aryl (e.g. phenyl), be nzyloxycarbonyl amino, sulphamoyi, cyano, 
tetrJuo-5-yl, carbamoyl or aroyl (e.g. benzoyl) group, and n represents an integer 1 , 
2 or 3, preferably 1 or 2, the substituents R' being the same or different when n 
represents 2 or 3 and R^ represents a straight- or branched-chain alkyl group 
containing from 1 to 4 carbon atoms], or (except those wherein R^ in formula I 
represents an alkanoylamino, alkylamino, alkoxycarbonylamino, hydroxy, 

15 benzyloxycarbonylamino, amino, carboxy or carbamoyl group) with acid hahdes 
thereof of the general formula:— 



OH 

cax" 



IV 



10 



15 



[wherein R' represents a fluorine, chlorine or bromine atom, or a straight- or 
branched-chain alkyl. alkoxy, alkylthio, alkylsulphonyl or alkylsulphamoyl 

20 group, each such group containing from I to 6 carbon atoms, a 20 
dialkylsulphamoyl, dialkylamino or dialkylcarbamoyl group (wherein the two alkyl 
groups may be the same or different and each contains from 1 to 4 carbon atoms), a 
straight- or branched-chain alkanoyl, alkoxycarbonyi or alkylcarbamoyl group 
containing from 2 to 6 carbon atoms, or a formyl. nitro, trifluoromethyl, aryl (e.g. 

25 phenyl), sulphamoyi, cyano, tetra2ol-5-yl or aroyl (e.g. benzoyl) group, and n 25 
represents an integer I, 2 or 3, preferably 1 or 2, the substituents R" being the same 
or different when n represents 2 or 3, and X' represents a chlorine or bromine 
atom]. 

The reaction between S-aminotetrazole and carboxylic acids of formula 11 may 

^ be carried out in the presence of a condensation agent such as N,N'-dicyclohexyl- 30 
carbodiimide, preferably in the presence of a solvent such as pyridine, or (except 
when R' represents an alkanoylamino, alkoxycarbonylamino, hydroxy, benzyloxy- 
carbonylamino, carboxy or carbamoyl group) phosphorus trichloride, preferably in 
the presence of an inert solvent such as benzene, toluene or xylene, preferably in 

35 dry conditions, at temperatures between, for example, 10**C and 100°C. 35 
The reaction between 5-aminotetrazolc and esters of formula 111 may be 
carried out with or without a solvent, for example a lower alkanol (e.g. methanol), 
an aromatic solvent (e.g. xylene) of dimethylrormamide, preferably at elevated 
temperatures, and optionally in the presence of an alkali metal alkoxiije containing 

^ from 1 to 4 carbon atoms. 40 
Esters of formula III may be prepared from the corresponding carboxylic acids 
of formula II by the application or adaptation of known methods for the 
esterification of 2-carboxyphenols such as salicylic acid. 

The reaction between acid halides of formula IV (which may be prepared from 

^5 tfie corresponding carboxylic ackis within formula If by the application or adaptation of 45 
known methods, lor example by reaction with thionyl chloride, phosphorus 
trichloride or oxalyl chloride, optionally in situ) and 5-anunotetrazoIe is preferably 
carried out in an inert organic solvent, for example benzene, toluene or xylene, and 
preferably at elevated temperatures, for example the reflux temperature of the 

50 reaction mixture. 50 
As a further feature of the invention, compounds of formula I (except those 
wherein R^ represents an alkylthio, formyl, nitro or benzyloxycarbonylamino 
group) arc prepared by reduction of compounds of the general formula: — 




wherein R» represents a nuorine, chlorine or bromine atom, or a straight- or 
h^rSed chL^? dkvl alkoxy, a kylsulphonyl, alkanoylamino. alkylaraino or 
SfkSnhamovl S. each sich group containing from 1 to 6 carbon atoms a 
£HlpCyl3^^^^ or^dial&lcarbamoyl group (wherein the two a kyl 
t^^^.n^Svh^^e s^t or different and each contains from I to 4 carbon atoms), a 

Sht or brfncKC a^Sor '^'''"'yS"?""^^^':^; 
S&Lyl group containing.froii 2 to 6 carbon atoms, or ahydroxy. tr.nu^o- 
methvl arvl (e g. phenyl), amino, sulphamoyi, cyano, tetrazol-5-yi, carDoxy. 
^/iimnvi or arovl f e e benzovn KTOup, and q represents zero or an integer 1 , 2 or 
TpXabSr^ WeTbStK'R- being' the same or different when , 
r^nresente 2 or 3 and m represents zero or 1 and the sum of m and q is 1. 2 or 3 
oStreduct on is canfed out by hydrogenation in the Pr^ence of^^^^^^ 
sich aTpalladium on charcoal in an organic solvent, for example AT-methylpyrrohd- 

^"""acco^Ko a further feature of the invention, compounds of formula I 
r^.c^rt£e where n R' represents an alkanoylamino. alkylamino. alkoxy- 
SylaSo.hyr^^^^ 

group) are prepared by the reaction of compounds of the general formula.- 



VI 



fwherein R' represents a fluorine, chlorine or bromine atom, or a strdght- or 
EScd-chain alkyl, alkoxy. alkylthio, alkylsulphonyl or alkylsulphamoyl group^ 
each such ^oup containing from 1 to 6 carfeon atoms, a dialkylsulphamoyl, 
SySnf or ^ialkylcarbamoyl group (wherein the two alkyl groups may be the 
sZc oTdtfferent and each contains from I to 4 carbon atoms), a straight- or 
bSedSa n alkanoyl. alkoxycarbonyl or alkylcarbainoy group containmg 
from 2 to 6 carbon atoms, or a formyl. nitro. triffuoromethyl. anrl (e.g. phenyl), 
sutohmnoyl cyano, tetrazol-5-yl or aroyl (e.g. benzoyO group, and « represents an 
SeTl 2 or 3 p eferably I or 2, the suUltuents R' being the same or different 
when fl rcpresem? 2 or 31 wid. hydmoic acid or a salt thereof, for example sodium 
azide, Dotassium azide or ammonium azide. . ^ *. ^ „ \r 

Generally the reaction is carried out m an o^g^^'^r'alri Vr 
mcthvlDYrrolid-l-one, preferably at a temperature between 0*»C and 120 C 

C^Sounds of formula VI may be prepared by reaction of compoiinds of 
form^aa IV with cyanamide. Preferably the reaction is carried out in an inert 
SolS in t^^^^^^^ of an acid-binding agent, for example pyridine, which may 

invention, compounds of the general formula:-- 




vn 



[wherein represents a straight- or branched-chain alkyl group containing from 1 to 
6 carbon atoms, r represents an integer 1, 2 or 3, R' represents a fluorine, chlorine 
or bromine atom, or a straight- or branched-chain alkyl. alkoxy, alkylsulphonyl, 
alkanoylamino or alkylsulphamoyl group, each such group containing from 1 to 6 
carbon atoms, a dialkylsulphamoyl or dialkylcarbamoyl group (wherein the two 
alkyl groups may be the same or different and each contains from 1 to 4 carbon 
atoms), a straight- or branched-chain alkanoyl, alkoxycarbonyl, alkoxy- 
carbonylamino or alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a 
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nitro, trifluoromelhyl. aryl (e.g. phenyl), benzyloxycarbonylamino, sulphamoyl. 
cyano, tetrazol-5-yl, carboxy, carbamoyl or aroyl (e.g. benzoyl) group, and p 
represents zero or the integer I or 2, the substituents being the same or different 
when p represents 2, or represents a hydroxy group in the pflra-position relative 
^ to the tetrazolylcarbamoyl group, and the sum of r and p is 1 , 2 or within general [ 
formula I are prepared by the oxidation of compounds of the general formula: — 



(wherein R', R^ r and p are as hereinbefore defined) to convert the alkylthio 
group($) of formula ^SR' to alkylsulphonyl. The oxidation may be carried out by 
10 the action of a peroxy acid, for example m-chloroperbenzoic acid, in an inert |0 
solvent, e.g. sulphotane, or alternatively by the action of aqueous hydrogen 
peroxide solution, preferably in the presence of a carboxylic acid (e.g. acetic acid) 
and optionally at elevated temperature. 

As a further feature of the invention, compounds of the general formula:-— 




15 '^'"'W; 'J DC . 15 



(wherein R^° and R^^ are the same or different and each represents a hydrogen 
atom or a straight- or branched-chain alky] group containing from 1 to 4 carbon 
atoms, r represents an integer 1, 2 or 3, R^* represents a fluorine, chlorme or 
bromine atom, or a straight- or branched-chain alkyi, alkoxv, alkylthio or 

20 alkylsulphonyl group, each such group containing from 1 to 6 carbon atoms, or a 20 
dialkylamino group (wherein the two aikyl groups may be the same or different and 
each contains from 1 to 4 carbon atoms), a straight- or branched-chain alkanoyi or 
alkoxycarbonyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, 
nitro, trifluoromethyi, aryl (e.g. phenyl), cyano, tetrazol-5-yl, carboxy or aroyl (e.g. 

25 benzoyl) group, and p represents zero or the integer 1 or 2, the substituents R" 25 
being the same or different when p represents 2, and the sum of r and p is 1, 2 or 3] 
withm general formula I are prepared by reacting ammonia or an amine of the 
general formula: — 

HNR^«R" X 

30 (wherein R^^ and R" are as hereinbefore defmed) with a compound of the general 30 
formula: — 




XI 

wherein R", r and p are as hereinbefore defined. The reaction may be carried out 
in an organic solvent, e.g. ethanol, at ambient or elevated temperature. 
35 Compounds of formula XI may be prepared by the action of chlorosulphonic 35 

acid on compounds of the general formula:— 
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wherein R^*, r and p are as hereinbefore defined. 

As will be apparent to those skilled in the art, the position or positions of the 
group or groups — (S02R'**R")r which may be introduced in this manner can 
depend upon the nature and position of the substituent(s) — (R")p — if present — 
and upon the reaction conditions employed in converting compounds of formula 
XII to compounds of formula XI, and may be determined by a minimum amount of 
experimentation. 

As a further feature of the present invention, compounds of the general 
formula; — 



10 '■'"'.-EvT Tjr xin 10 




[wherein R" represents a fluorine, chlorine or bromine atom or a straight- or 
branched-chain alkyl, alkoxy, alkylsulphonyl, alkanoylamino, alkylammo or 
alkylsulphamoyl group containing from 1 to 6 carbon atoms, a dialkylsulpbamovl, 
dialkylamino, or dialkylcarbamoyl group (wherein the two alkyl groups may be the 

15 same or different and each contains from 1 to 4 carbon atoms), a straight- or 15 
branched-chain alkanoyl, alkoxycarbonyl, alkoxycarbonylamino or 
alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, 
nitro, trifluoromethyl, amino, sulphamoyl, cyano, tetrazol-5-yl, carboxy or 
carbamoyl group, and p represents zero or the integer 1 or 2, the substituents R^^* 

20 being the same or different when p represents 2, r represents 1, 2 or 3, and the.sum 20 
of r and is 1, 2 or 3] within general formula I are prepared by the nitration of 
compounds of the general formula: — 

OH 



(wherein R^^, r and p are as hereinbefore defined) by known methods for the 
25 nitration of phenyl moieties, for example by the action of a mixture of concentrated 25 

nitric acid and concentrated sulphuric acid. 

As vdll be apparent to those skilled in the art, the position or positions of the 

nitro group or ^oups which may be introduced in this manner depends upon the 

nature and position of the substitucnt(s) — (R^^)p — if present — and upon the 
30 reaction conditions employed in the nitration, and may be determined with a 30 

minimum amount of experimentation. 

According to a further feature of the present invention, compounds of the 

general formula: — 




XV 



35 Iwherein R^* represents a fluorine, chlorine or bromine atom, or a straight- or 35 
branched-chain alkyl, alkoxy, alkylthio, alkylsulphonyl, alkanoylamino, alkylamino 
or alkylsulphamoyl group, each such group containing from 1 to 6 carbon atoms, a 
dialkylsulphamoyl, dialkylamino or dialkylcarbamoyl group (wherein the two alkyl 
groups may be the same or different and each contains from 1 to 4 carbon atoms), a 

40 straight- or branched-chain alkanoyl or alkylcarbamoyl group containing from 2 to 40 
6 carbon atoms, or a hydroxy, formyl, nitro, trifluoromethyl, aryl (e.g. phenyl), 
sulphamoyl, cyano, tetrazol-5-yl, carboxy, carbamoyl or aroyl (e.g. benzoyl) group, 
p represents zero or the integer I or 2, the substituents R^^ being the same or 
different when p represents 2, r represents 1, 2 or 3, and the sum of r and p is 1, 2 or 

45 3] within general formula 1 are prepared by the reaction of compounds of the 45 
general formula:— 
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(wherein r and p are as hereinbefore defined) within general formula I with 
acetic acid and hydi^ogen bromide. 

The following Examples illustrate the preparation of the new compounds of 
the present invention. 5 

The Reference Examples following thereafter illustrate the preparation of 
starting materials used in the Examples. 

EXAMPLE I. 

Compounds BE, AM, AU, BI, BJ, BK, BB, AZ, AX, BC BD. BH. BN, BF, 

BA, AA, BG, BM, AV. AY and BL lo 
A stirred mixture of 3-methoxysaiicylic acid (16.8 g), anhydrous 5- 
aminotetrazole (16.8 g) and yV.A^'-dicyclohexylcarbodiimidc (24.7 g) in dry pyridine 
(400 ml) was heated at 90**C for 2 hours. A solid (i) was nitcrcd ofl"» and the pyridine 
J- was removed from the filtrate under reduced pressure, leaving a fawn solid (ii). 

Solids (i) and (ii) were combined, added to aqueous ammonia solution (2N) and 15 
•stirred for 30 minutes. The mijcturc was filtered, the filtrate was treated with 
decolourizing charcoal and filtered again, and was then acidified to pH I 
by treatment with concentrated hydrochloric acid. The resulting solid was 
2* filtered off and recrystallized from a mixture of dimethylformaraide and acetic acid 
^ to give 2-hydroxy-3-methoxy-A^-(tetra2ol-5-yl)bcnzamide (14.7 g). m.p. 265— 267*C 20 
(with decomposition). 

By proceeding in a similar manner, but replacinjj the 3-methoxvsalicvlic acid 
used as a starting material by the appropriate quantities of 



25 



30 



35 



3-chIorosaiicylic acid, 
25 3-acetyl-5-chlorosalicylic acid, 
3-(methylthio)salicyiic acid, 
3-(methylsuIphonyl)salicylic acid, and 

3.5-bis(methylsuIphonyl)salicyIic acid, respectively, and recrystallizing from the 
solvents which are indicated after their melting points, instead of from a 
30 mixture of dimethyrformanii'de and acetic acid, there were prepared 

following compounds:— 

3-chloro-2-hydroxy-A^-aetrazol-5-yl)ben2amidc, m.p. 249— 252°C (with decom- 
position) (from etnanol); 

3- acetyI-5-chIoro-2-hydroxy-A^-(tetfazoI-5-yl)benzamide, m.p. 268— 270°C (with 
35 decomposition) (from acetic acid); 

2-hydroxy-3-methyithio-N-(tetrazol-5-yl)bcnzamide, m.p. 256— 257°C (with 

decomposition) (from a mixture of dimcthylformamide and acetic acid); 
2-hydroxy-3-methylsulphonyl-A^-{tctrazoI-5-yl)benzamide, m.p. 245— 248°C (with 
decomposition) (from a mixture of dimethylformamide and water), and 
40 2-hydroxy-3,5-bis(methylsuIphonyl)-M(letrazol-5'yI)bcn2amide, m.p. 252— 253<'C 40 
(with decomposition] (from a mixture of cthanol and water). 

By again proceeding in a similar manner, but stirring the reactants together at 
25°C for 20 to 24 hours instead of at 90*»C for 2 hours, and replacing the 3-methoxy- 
salicylic acid used as starting material by the appropriate quantities of 

45 4-acetamidosalicylic acid, 
5-acetamidosalicylic acid, 

4- chlorosalicylic acid, 
4-trifluoromethylsalicylic acid, 
4-nuorosalicylic acid, 

^ S-fiuorosalicylic acid, 5" 

4- (methylthio)salicylic acid, 

5- (methylthio)salicylic acid, 
4-tert-butyi-salicylic acid, 

4- nitrosalicylic acid, 

55 5-phenyIsalicylic acid, " 

5- bromosalicylic acid. 
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5-acetylsalicylic acid, 
3,5-dibromosalicylic acid, and 

5-formylsalicyiic acid, respectively, there were prepared: — 

4- acetamido-2-hydroxy-iV-(tetrazol-5-yl)benzainide, m.p. 3 10— 3 12®C (with 

5 decomposition) (from a mixture of iV-methylpyrroUd-2-one and water); 5 

5- acctamido-2-hydroxy.Ar-(tetrazol-5-yi)benzamide, m,p, 291— 293°C (with ' 

decomposition) (from a mixture of dimethylformaraide and water); 

4-chloro-2-hydroxy-A^-(tetrazol-5-yl)benzamide, m.p. 259— 260.5®C (with decom- 
position) (from dimethylformamide); 
10 4-trifluoromethyl-2-hydroxy-7V-(tetrazol-5-yl)benzamide, m.p. 263— 265**C (from {Q 

acetic acid); 

4- flu6ro-2-hydroxy-iV-(tetrazol-5-yl)benzamide, m.p. 248— 250*'C (from acetic 

acid); 

5- nuoro-2-hydroxy-iV-(letrazol-5-yl)benzamide, m.p. 274**C (with decomposition) 

15 (from a mixture of dimethyfrormamide and acetic acid); 15 

2-hydroxy-4-methyIthio-iV-(tetrazol-5-yl)benzamide, m.p. 282— 284°C (with 

decomposition) (from a mixture of dimethylformamide and water); 
2-hydroxy-5-methylthio-iV-(tetrazol-5-yl)benzamide, m.p. 261— 262**C (with 
decomposition) (from a mixture of dimethylformamide and acetic acid); 
20 4-tcrt-butyl-2-hydroxy-N-(tetrazoK5-yl)benzamide, m.p. 272— 274<'C (with decom- 20 
position) (not recrystallized but instead boiled in ethanol); 
2-hyoroxy-4-nitro-iV-(tetrazol-5-yl)benzamide, m.p. 242— 245 °C (from a mixture 

of dimethylformamide and acetic acid); 
2-hydroxy-5-phenyl-Ar-(tetrazol-5-yl)benzamide. m.p. 277— 278^C (with decom- 
25 position) (from a mixture of dimethylformamide and acetic acid); 25 

5-bromo-2-hydroxy-N-(tetrazol-5-yl)benzamide, m.p. 272— 274®C (with decom- 
position) (from acetic acid); 
5-acetyl-2-hydroxy-iV-(tetrazol-5-yl)bcnzamide, m.p. 267— 269°C (with decom- 
position) (from dimethylformamide and water); 
30 3,5-cribromo-2-hydroxy-JV-(tetrazol-5-yl)benzamide, m.p, 252— 253" C (with decom- 30 
position) (from acetic acid), and 
5-formyl-2-hydroxy-N-(tetrazol-5-yl)benzamide, m.p. 268'*C (with decomposition) 
(this compound was recrystallized from a mixture of dimeth:^lformamide and 
acetic acid, then dissolved in aqueous sodium carbonate solution. The solution 
25 was treated with hydrochloric acid and the resulting solid was filtered off and 35 

triturated with concentrated hydrochloric acid), 

EXAMPLE 2. 
Compounds AD, AJ, AF, AG and AT 
A solution of 2-benzyloxy-5-chlpro-iV-(tetrazol-5-yl)benzamide (2.7 g) in N- 
40 methylpyrrolid-2-one (50 ml) was hydrogenated at 25®C and 5 kg^cm* pressure 40 
using a 5% w/w palladium on charcoal catalyst. The reaction mixture was filtered 
and then evaporated under vacuum and the resulting solid was triturated with 
water and then dried. This solid was boiled with ethanol (50 ml) for 10 minutes and 
the undissolved material was Hltered off and washed with ethanol and with diethyl 
45 ether to give 5-chIoro-2-hydroxy-iV-(tetrazol-5-yl)benzamide (1.5 g), m.p. 45 
266 — ^269^0 (with decomposition). 

By proceeding in a similar manner, but replacing the 2-benzyloxy-5-chloro-iV- 
(tetrazol-5-yl)benzamide used as starting material by the appropriate quantities of 

2.4- dibenzyloxy-iV-^tetrazoI-5-yl)benzamide, 

50 2,5-dibenzyloxy-iV-(tetrazol-5-yl)benzamide, 50 
2-benzyloxy-5-methyl-iV-(tetrazol-5-yl)benzamide, and 

2-benzyloxy-4-methoxy-iV-(tetrazol-5-yl)benzaraide, respectively, and replacing 
the purification procedure described above by the procedures indicated 
below, there were prepared: — 
55 2,4-dihydVoxy-iV-(tetrazol-5-yl)benzamide, m.p. 281— 283''C (with decomposition) 55 
(dissolved in aqueous sodium bicarbonate solution and precipitated there- 
from by treatment with hydrochloric acid); 

2.5- dih)[droxy-iV-(tetrazol-5-yl)benzamide, m.p. 299— 300*C (with decomposition) 

(this compound was recrystallised from a mixture of dimethylformamide and 
60 water and then dissolved in saturated aqueous sodium bicarbonate solution. 60 

This solution was treated with hydrochloric acid and the resulting solid was 
filtered ofO; 

2-hydroxy-5-methyl-iV-(tetrazol-5-yl)benzamidc, m.p. 289— 29l**C (with decom- 
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position) (recrystallized from a mixture of dimethyl formamide and water), 
and 

2- hydroxy-4-methoxy-A^-j[tetrazol-5-yl)benzamidc, m,p. 280— 281 *C (with decom- 

position) (recrystallized from a mixture of dimethylformamide and water). 

5 EXAMPLE 3, 

Compounds AI, AH, AK, AG. AP, AL, AM, BE, AS and AN 
Anhydrous 5-aminotctrazole (15 g) and phosphorus trichloride (6 ml) were 
added to a suspension of 3-nitrosalicylic acid (16 g) in dry benzene (250 ml). The 
mixture was stirred and heated at reflux for 20 hours. The mixture was then cooled 
10 and diluted with petroleum ether (b.p. 60— 80«C; 250 ml) and the resulting solid 10 
was filtered off. The solid was treated with dilute hydrochloric acid (200 ml; 2N) 
and the mixture was stirred for 30 minutes, and the solid was then filtered off and 
washed with ethanol and dissolved in aqueous ammonia solution (2N). This 
solution was treated with decolourizing charcoal and filtered and the filtrate was 
15 acidified by treatment with concentrated hydrochloric acid to give 2-hydroxy-3- 15 
nitro-A^-(tetrazo[-5-yl)benzamide (5.0 g), m.p. 236— 238°C (with decomposition). 

By proceeding in a similar manner, but replacing the 3-nitrosalicylic acid used 
as a starting material by the appropriate quantities of 

3- methylsalicyIic acid, 

20 4-methylsalicylic acid, 20 
5-methylsalicylic acid, 
5-methoxysalicylic acid, 
3-bromo5alicylic acid, 
3-chlorosalicYlic acid, 

25 3-methoxysalicylic acid, 25 
3-ethoxysalicylic acid, and 

3-propoxysalicylic acid, respectively, and replacing the purification procedure 
described above by the procedures described below, there were prepared: — 

2-hydroxy-3-mcthyI-JV-(tetrazol-5-yl)bcnzamide, m.p. 264 — 265*C (recrystallized 
30 from a mixture of dimethylformamide and water); jn 

2-hydroxy-4-methyl-A^-(tetrazol-5-yl)benzamide, m.p. 288— 289**C (with decom- 
position) (recrystallized from a mixture of dimethylformamide and water); 

2- hydroxy-5-mcthyl-yV-(tetrazol-5-yl)benzamide, m.p. 287— 289**C (with decom- 

position) (recrystallized from a mixture of dimethylformamide and water); 
35 2-hydroxj;-5-methoxy-A^-(tetrazol-5-yl)bcnzamidc, m.p. 272— 274*C (with decom- 35 
position) (recrystallfeed from a mixture of dimethylformamide and water); 

3- bromo-2-hydroxy-yV-(tctrazoi-5-yl)benzamide, m.p. 248— 250*'C (recrystallized 

from a mixture of dimethylformamide and water); 
3-chloro-2-hydroxy-yV-(tetrazol-5-yl)bcnzamide, m.p. 250— 25 PC (with decom- 
40 position) (rerystallized from ethanol); 4q 

2- hydroxy-3-methoxy-A^-(tetrazol-5-yl)benzamide, m.p. 265— 267° C (with decom- 

position) (recrystallized from acetic acid); 

3- ethoxy-2-hydroxy-A^-(tetrazol-5-yl)benzamide, m.p. 257— 258**C (with decom- 

position) (recrystallized from acetic acid), and 
45 2-hydrox3j-3-propoxy-A^-(tetrazoI-5-yi)benzamide, m.p. 230— 232*C (with decom- 45 
position) (dissolved in 2N aqueous ammonia solution and precipitated 
therefrom by treatment with hydrochloric acid). 

EXAMPLE 4. 

_^ „ . Compounds AO, AR and AW 

50 Purified thionyl chloride (6 ml) was added to a suspension of dried 5- 50 

nitrosalicylic acid (3.6 g) in dry toluene (40 ml) and the mixture was' stirred and 
heated at reflux for 90 minutes. The resulting clear orange-brown solution was 
evaporated in vacuo at below 40**C. 

The residual oil was treated with dry toluene and again evaporated in vacuo 

55 and this procedure was repeated several times to remove the remaining thionyl 55 
chloride. o j 

The 5-nitrosalicyloyl chloride thus obtained was dissolved in dry toluene (40 
ml) and treated with anhydrous 5-aminotctrazole (3.4 g) and the mixture was stirred 
and heated at reflux for 12 hours. The mixture was then allowed to cool and was 
60 treated with petroleum ether (b.p. 40~60«»C; 40 ml). The resuUing solid was 60 
filtered off, washed with petroleum ether (b.p. 40— 60°C) and stirred with 
. hydrochloric acid (2N; 100 ml). The undissolved solid was filtered off, washed with 
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hydrochloric acid (2N) and with water, and was then dried and dissolved in glacial 
acetic acid (750 ml). The solution was filtered hot and was then concentrated to 150 
ml volume and was then cooled and filtered to give 2-hydroxy-5-nitro-Ar-(telrazol-5- 
yl)benzamide (2.2 g). m.p. 271— 272° C (with decomposition). 
5 By proceeding in a similar manner* but replacing the 5-nitrosalicyUc acid used 5 

as a starting material by the appropriate quantities of 

3-acetyl-5-methylsaIicylic acid, and 

3.5-diacetyl-2,4-dihydroxybenzoic acid, there were prepared:— 
10 3-acetyl-2-hydroxy-5-methyl-Ar-aetrazol-5-yl)benzamide, m.p. 280— 282^*0 (with 
decomposition) (recrystalhzed from a mixture of dimethylformamide and 
acetic acid); and 

3,5-diacetyl-2,4-dihydroxy-A^-(tetrazol-5-yl)ben2amide, m.j). above 270^*0 (with 
(decomposition) (recrystallized from a mixture of dimethylformamide and 
15 acetic acid). I5 

EXAMPLE 5. 
Compounds AB, AC and AQ 
2-Hydroxy-iV-(tctrazol-5-yl)benzamide (2.05 g) was added to chlorosulphonic 
acid (15 ml) during 15 minutes and the mixture was allowed to stand at 25*'C for 19 
20 hours. The dark solution was then dropped cautiously on to a mixture of ice and 20 
water (100 ral)» keeping the temperature below 3°C. The white precipitated solid 
was filtered oft and washed well with water. The damp solid was added to a solution 
of dimethylamine in ethanol (33% w/v; 60 mi), and the solution was filtered and 
allowed to stand at 25°C overni^t. The mixture was then diluted with water (100 
25 ml), acidified by treatment with concentrated hydrochloric acid, and cooled in ice. 25 
The resulting white solid was filtered off, washed with water, and recrystallized 
from ethanol to give 2-hydroxy-5-(^^-dimethylsulphamoyl)-A^-(tetrazol-5- 
yl)benzamide (2.0 g). m.p. 276— 278°C (with decomposition). 

By proceeding in a similar manner, but replacing the dimethylamine used as a 
30 starting material by the appropriate quantities of iV-methylisopropylamine and 39 
dibutylamine, respectively, there were prepared 

2-hydroxy-5-(iV-methyl-/V^-isopropylsulpharaoyl>^-(tetrazol-5-yl)benzamide, m.p. 

263 — 265**C (with decomposition) (recrystallized from ethanol). and 
5-(iV,iV-dibutylsulphamoyl)-2-hydroxy-yV-(tetrazol-5-yl)bedzaraide, m.p. 
35 240— 242**C (recrystallized from a mixture of dimethylformamide and water). 35 

EXAMPLE 6. 
Compound AE 

2-Hydroxy-Ar-(tetrazoi-5-yl)benzamide (5.12 g) was dissolved in concentrated 
sulphuric acid (50 ml) and the mixture was treated with concentrated nitric acid (d 
40 1.42; 6.7 ml) and kept at O^'C for 3 days. The dark solution was poured on to a 40 
mixture of ice and water (600 ml) and the resulting solid was centrifuged off, 
washed well with water, and dried to give 2-hydroxy;3,5-dinitro-JV-(tetrazol-5- 
yObenzamide (5.0 g), m.p. 234 — 236** C (with decomposition). 



2-hydroxy-5-methyhhio-A^"(tetrazol-5-yl)benzamide (prepared as described in 
Example 1), there was prepared 2-hydroxy-5-methylsulphonyl-iV^-(tetrazol-5- 
yl)benzamide m.p. 291—292*0 (with decomposition) (recrystallized from 
acetic acid). 



45 



EXAMPLE 7. 

45 Compounds BP and 60 

2-Hydroxy-4-methyhhio-A^H[tetrazol-5-yl)benzamide (0.5 g; prepared as 
described in Example I) was stirred with acetic acid (5 ml) and hydrogen peroxide 
(2.5 ml; 30% w/w) was added. The mixture was heated at 100°C for 20 hours and 
was then cooled. The solid was fihered off, washed with water and recrystallized 

50 from a mixture of dimethylformamide and water to give 2-hydroxy-4-metfiyl- 50 
sulphonyl-yV-(tetrazol-5-yl)bcnzamide (0.4 g), m.p. 260—273*0 (with 
decomposition). 

By proceeding in a similar manner, but replacing the 2-hydroxy-4-methylthio- 
A^-(tetrazol-5>yi)benzamide used as a starting material by the appropriate quantity 
55 of 



55 
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tXAMPLE 8. 
Compounds BQ and BR 
By proceeding in a manner similar to that hereinbefore described in Example 
1, but replacing the 3-methoxysalicylic acid used as starting material by the 
5 appropriate quantities of 

5-benzyIoxycarbonylaminosalicylic acid, and 

4- benzyIoxycarbonytaminosalicylic acid, respectively, stirring the reaclants 

together at 25*'C for 20 to' 24 hours, there were prepared:— 

5- benzyloxycarbonyIamino-2-hydroxy-.V-(tetrazol-5-yl)bcn2amide, m.p. 
10 281— 282*'C (with decomposition) (from ethanol). and 

4-benzyloxycarbonyIamino-2-hydroxy-yV-(tetrazol-5-yl)ben2amidc, m.p, above 
360*C (from acetic acid). 



40 
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EXAMPLE 9. 
Compound BS 

15 Acetic acid (100 ml) was saturated with hydrogen bromide at lO^'C and the j5 

mixture was treated with 5-benzyloxycarbonylamino-2-hydroxy-A^-(tetrazol-5- 
yl)bcnzamide (1 .77 g). The mixture was stirred at 25°C for 20 hours, and then most 
of the hydrogen bromide was removed by passing a stream of air through the 
mixture for 6 hours. Any finely divided suspended solid was then removed by 

20 centrifuging and the supcrnatent liquid was decanted off. Removal of the acetic 20 
acid in vacuo gave a solid, which was triturated with diethyl ether and dried to give 
5-amino-2-hydroxy-^-{tctrazoI-5-yl)ben2amldc hydrobromide (1.0 g), m.p, above 
330«C 

EXAMPLE 10. 

25 Compounds BT and BU 25 

By proceeding in a manner similar to that hereinbefore described in Example 
5, but replacing the 2-hydroxy-A^-(tetrazol-5-yl)benzamide and dimethylamine, 
used as starting materials, by the appropriate quantities of 

2- hydroxy-5-methyl-A^-(tetrazol-5-yl)benzamide and tert-butylamine» and of 

30 3-acety]-2-hydroxy-A^-(tetrazol-5-yl)bcnzamidc and ammonia, respectively, there jq 
were prepared: — 

3- (A^-tert-butylsulphamoyl)-2-hydroxy-5-methyl-^-(tetrazoU5-yl)benzamide, m.p. 

249 — 251'*C (with decomposition) (recrystallized from aqueous dimethyl- 
formamide), and 

35 3-acetyI-2-hydroxy-5-sulphamoyI-yV-(tetrazol-5-yi)benzamide, m.p. above 310**C 35 
darkening at 270°C) (recrystallized from aqueous dimethylrbrmamide). 



EXAMPLE 11. 
Compound BV 

2-Benzyloxy-5-trifluoromeihyl-yV'-(tetrazol-5-yl)benzamide (2.7 g) was 
dissolved in ethanol (500 ml), and the solution was hydrogenated at 25°C and 5 40 
kg/cm^ pressure, using a 5% palladium on charcoal catalyst. The reaction mixture 
was then filtered, and evaporated under vacuum. The resulting solid was 
recrystallized from isopropanol, with the aid of charcoaK to give 5-trifluoromethyl- 
2-hydroxy-Ar-(tetrazol-5-yl)benzamide (0.85 g), m.p. 245— 246°C (with 
decomposition). 45 

EXAMPLE 12. 

Compounds BW, BX, BY, BZ, CA, CB, CC, CD, CE, CF, CG, CH. CI, CJ, CK. 
CL, CM, CN, CO, CP. CQ and CR 
A mixture of 3-acetyl-5-ethyl salicylic acid (55.0 g) and yV,yV'-dicyclohexyl- 

^ carbodiimide (60.1 g) in dry pyridine (550 ml) was stirred at 25*'C for one hour. 50 
Anhydrous 5-aminotetrazolc (24.7 g) was then added to the mixture, and stirring 
was continued at 60°C for 24 hours. The pyridine was removed in vacuo^ and the 
residue was treated with aqueous ammonia solution (2N: 500 ml). The resulting 
slurry was stirred at between 90** and IOO**C for 15 minutes. The insoluble MA"- 

ec dicyclohexylurea was filtered off, and the filtrate was acidified by treatment with 55 
concentrated hydrochloric acid. The resulting green precipitate was filtered off and 
recrystallized twice from aqueous dimethylformamide to give 3-acetyl-5-ethyl-2- 
hydroxy-JV-(tetfazol-5-yl)benzamide (35.4 g), in the form of a pale yellow solid, m.p. 
257— 258*»C. 
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By proceeding in a similar manner but replacing the 3-acetyI-5-ethylsalicylic 
acid, used as a starting material, by the appropriate quantities of 

3-acetyl-4,5-dimethylsalicylic acid; 

3-acetyl-5-sec-butylsalicylic acid; 
5 3-acetyl-5-terl-butylsalicyclic acid; 5 

3-acetylsalicyclic acid; 

3-acetyl-5-bromosalicyclic acid; 

3-acetyl-5-fIuorosaUcyclic acid; 

3-acetyl-5-propylsalicylic acid; 
10 5-mcthyl-3-propionylsalicylic acid; 1q 

5-ethyl-3-propionylsalicylic acid; 

3-butyryl-5-ethylsalicylic acid; 

3-formylsalicyhc acid; 

3-formyf-5-inetftylsalicylic acid; 
15 3-cyanosalicylic acid; I5 

5-cyanosalicylic acid; 

3-cyano-5-raethylsalicylic acid; 

5-methyl-3-(tetrazol-5-yl)saIicylic acid; 

2- hydroxyisophthalic acid; 

20 3-tert-butylcarbamoylsalicylic acid; 20 

3- dimethylaminosalicylic acid; 
5-acetyl-3-mtrosalicy]ic acid, and 

3-benzoyl-5-methylsalicyIic acid, respectively, there were prepared: — 
3-acetyI-2-hydroxy-4,5-dimethyl-JV-(tetra2ol-5-yl)benzamide, m.p. 245— 247*0 
25 (with decomposition); 25 

3-acetyl-5-sec-butyl-2-hydroxy-iV-(tetrazol-5-yl)benzamide. m.p. 228— 230°C (with 

decomposition) (reciystallized from 90% w/w formic acid); 
3-acetyl-5-tert-butyl-2-hyaroxy-JV-(tetrazol-5-yl)benzamide, m.p. 258-— 260**C (with 
decomposition) (recrystallized from 90% w/w formic acid); 
30 3-acetyl-2-hydroxy-iV-(tetrazol-5-yl)benzamide, m.p.291— 292*C (with dccom- 30 

position); 

3-acetyl-5-bromo-2-hydroxy-7V-(tetrazol-5-yl)benzamide, m.p. 253— 254®C (with 
decomposition); 

3-acetyl-5-fluoro-2-hydroxy-iV-(tetrazol-5-yl)benzamide, m.p. 268— 270'*C (with 
35 decomposition) (recrystallized from a mixture of dimethylformamide and 35 

acetic acid); 

3-acetyI-2-hydroxy-5-propyI-A'-(tetrazol-5-yl)benzamide, m.p. 257— 258**C (with 
decomposition); 

2- hydroxy-5-methyU3-propionyl-iV-(tetrazol-5-yl)benzamide, m.p. 280— 28rC 

40 (with decomposition); 40 

5-ethyl-2-hydroxy-3-prop!onyl-A^-(tetrazol-5-yi)benzamide, m.p. 257— 258.5''C 
(with decomposition); 

3- butyryl-5-ethyl-2-hydroxy-iV-(tetrazol-5-yl)benzamide, m.p. 253— 254®C (with 

decomposition); 

45 3-formyl-2-hydroxy-A^-(tetrazol-5-yl)benzamide, m.p. 251 — 254**C (with dccom- 45 
position) (recrystallized from formic acid); 
3-formyl-2-hydroxy-5-methyl-A^-(tetrazol-5-yl)benzamide, m.p. 238— 242*»C (with 

decomposition) (recrystallized from formic acid); 
3-cyano-2-hydroxy-Ar-(tetrazol-5-yl)benzamide. m.p. 259— 260"C (with decom- 
50 position); 59 

5-cyano-2-hydroxy-yV-(tetrazol-5-yl)benzamide, m.p. 310— 312**C (with decom- 
position) (recrystallized from acetic acid); 
3-cyano-2-hydroxy-5-methyl-V^-(tetrazol-5-yl)benzamide, m.p. 243— 245*'C (with 
decomposition) (recrystallized from a mixture of dimethylformamide and 
55 acetic acid); 55 

2- hydroxy-5-raethyl-3,Ar-bis-(tetrazol-5-yl)benzamide hydrate, m.p. above 360° C; 

3- iV-(tctrazoi-5-yl)carbamoylsalicylic acid, m.p. 257— 259*'C (with decomposition); 
3-tert-but5icarbamoyI-2-hydroxy-iV-(tetrazol-5-yl)benzamide, m.p. 285— 287*C 

(with decomposition) (recrystallized from a mixture of dimethylformamide 
60 and acetic acid); 50 

2-hydroxy-3-dimethylamino-Ar-(tetrazoi-5-yl)benzamide, m.p. 262— 263**C (with 

decomposition) (reciystallized from acetic acid); 
5-acetyl-2-hydroxy-3-nitro-iV-(tetra2oI-5-yl)ben2amide, m.p. 248— 249*C (with 

decomposition) (reciystallized from aqueous dimethylsulphoxide), and 
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3-benzoyl-2-hydroxy-5-methyl"yV.(tetrazol-5-yl)benzamide, m.p. 274 — 275'*C (with 
decomposition). 

EXAMPLE 13. 
Compound CS 

5 3-AcetyI-2-hydroxy-A^-(tetrazo]-5-yl)benzamide (6.0 g) was dissolved in 

concentrated sulphuric acid (30 ml). The solution was then cooled to O^'C and, with 
stirring, was treated with concentrated nitric acid (density 1.42; 1.62 ml) at such a 
rate that the temperature did not exceed 10**C. The mixture was left to stand at 
between 0® and 5**C for 20 hours, and was then poured into a mixture of ice and 
10 ^ water (300 ml). The precipitated solid was collected, washed with water, and 
rccrystallized from 98% wAv formic acid to give 3-acetyl-2-hydroxy-5-nitro-/V- 
(tetrazol-5-yl)benzaraide, m.p, 255**C (with decomposition). 

REFERENCE EXAMPLE 1. 
By application or adaptation of the methods described by Baine et al, J. Org. 
15 Chem. 1954, 19, 510 to the appropriate starting materials, there were prepared:—- 

3- (methylthio)salicylic acid. m.p. 168— HO'^C; 

4- tert-butyl-salicylic acid, m.p. 138— MTC; 

3- methylsalicylic acid, m.p. 169— 170*C; 

4- methylsalicylic acid, m.p. 176 — HS^'C; 
20 5-methylsalicylic acid, m.p. 150— 152*'C; 

3-bromosalicylic acid, m.p. 183 — I84°C, and 
3-chIorosalicylic acid, m.p. 171— I74®C, respectively. 

REFERENCE EXAMPLE 2. 
A mixture of 3<methylthio)saIicylic acid (2.0 £)^^acial acetic acid (1 8 ml) and 
25 hydrogen peroxide (6 ml; 30% w/w) was heated at 95— l60«C for 18 hours. The 
solvents were then removed in vacuo and the residue was rccrystallized from water, 
with the aid of charcoal, to give 3-methylsulphonylsalicylic acid (1.5 g), m.p. 
179.5— 180.5*»C 

REFERENCE EXAMPLE 3. 

30 (a) An intimate mixture of 3,5-bis(chlorosulphonyl)salicylic acid (54.1 g) and 

sodium bicarbonate (75.5 g) was added portionwise during 30 minutes to a stirred 
solution of anhydrous sodium sulphite (81 g) and sodium bicarbonate (5.4 g) in 
water (550 ml) at 60 — 70**C and the mixture was stirred for a further 30 minutes. 
Methanol (550 ml) was then added, followed by methyl iodide (108 ml). The 
mbtture was stirred and heated at reflux for 24 hours. An excess of aqueous sodium 
hydroxide solution (50% w/w) was added and the methanol was distilled off during 
one hour. The mixture was then acidified with aqueous sulphuric acid (50% w/v), 
whh cooling, to give a crystalline solid, which was filtered off and rccrystallized 
from water to give 3,5-bis(methylsulphonyl)salicylic acid (24.4 g), m.p. 267— 271* C 

40 (with decomposition). 

(b) The 3,5-bis(chlorosulphonyl)sa]icylic acid used as a starting material was 
obtained as follows:— 

Salicylic acid (10 g) was added to chlorosulphonic acid (60 ml) during 5 
minutes. The mixture was then heated at 1 30 — UO^'C for 90 minutes. After cooling, 

45 the mixture was cooled and" then added dropwise to an excess of a mixture of ice 
and water, keeping the temperature below 0°C. The precipitated solid was 
extracted with dichloromethane, and the organic extract was dried over sodium 
sulphate, and concentrated in vacuo to a small volume and treated with petroleum 
ether (b.p. 40— 60®C). The precipitate was filtered off and rccrystallized from a 

50 large volume of toluene to give 3,5-bis(chlorosulphonyl)salicylic acid (9.95 g), 
m.p. 185— 187*C 

REFERENCE EXAMPLE 4, 
The preparation of 5-bromosalicylic acid was carried out by the application of 
the method described for its preparation by Hewitt et aU J. Chem. Soc., 1904, 85, 
55 1228. 

The insoluble solid remaining from the crystallisation from water in that 
preparation was recrystallized from aqueous ethanol to give 3,5-dibromosalicylic 
acid, m.p. 220<*C. 
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REFERENCE EXAMPLE 5. 
(a) Dry 2-benzyIoxy-5-chlorobenzoic acid (1.15 g) was treated, with stirring, 
with dry pyridine (20 ml) and anhydrous 5-aminotetrazole (3.72 g). The mixture was 
stirred at 25°C and treated dropwise with silicon tetrachloride (0.45 g). and the 

5 mixture was then stirred at 25''C for 20 hours. The resulting clear yellow solution 5 
was cautiously poured into a mixture of ice and water (50 ml) and the mixture was 
acidifed to pH 1 by treatment with concentrated hydrochloric acid. The white 
precipitated solid was filtered off, washed with water, with ethanol and with diethyl 
ether, and recrystallized from a mixture of dimethylforraamide and water to give 2- 

10 benzyloxy-5-chloro-.V-(tetrazol-5-yl)benzamide, (0.29 g), m.p. 256— 257*C (with 10 
decomposition). 

By proceeding in a similar manner, but replacing the 2-benzyloxy-5- 
chlorobenzoic acid used as a starting material by the appropriate quantities of 

2,4-dibenzyloxybeozoic acid; 
15 2,5-dibenzyloxybenzoic acid; 15 

2-benzyloxy-5-methylbenzoic acid, and 

2-benzyloxy-4-methoxybenzoic acid, respectively, there were prepared: — 
2,4-dibenzyloxy-A^-(tetrazol-5-yl)benzamide, m.p. 247— 250**C (with decom- 
position) (recrystallized from dimethylformamide); 
20 2,5-dibenzyioxy-A^-(tetrazol-5-yl)benzamide, m.p. 252— 253®C (with decern- 20 
position) (recrystallized from aoueous dimethylformamide); 
2-benzyloxy-5-methyl-A^-(tetrazol-5-yl)benzamide, m.p. 258.5— 259.5^C (with de- 
composition) (recrystallized from aqueous dimethylformamide), and 
2-benzyloxy-4-methoxy-^-(tetrazoi-5-yl)benzamide, m.p. 254 — ^256*C (with de- 
25 composition) (recrystallized from dimethylformamide). 25 

(b)(i) The 2-benzyloxy-5-chlorobenzoic acid used as a starting material was 
prepared as follows: — 

A mixture of 5-chlorosalicylic acid (7.7 g), benzyl chloride (10.35 ml), 
anhydrous potassium carbonate (6.2 g), and dry sulpholane (100 ml) was stirred and 

^ heated in an oil bath at 120°C for 20 hours. The yellow solution was cooled and 30 
poured into a mixture of ice and water (300 ml) and the mixture was acidified to pH 
1 by treatment with concentrated hydrochloric acid. The brown oil which 
separated was extracted with diethyl ether (400 ml), the ether extract was washed 
with aqueous sodium carbonate solution (2N; 150 ml), dried over magnesium 

35 sulphate, and evaporated, to give a white solid (16 g), m.p. 45— SO^'C, consisting 35 

mainly of benzyl 2-benzyloxy-5-chlorobenzoate. This material was heated at reflux 
with aqueous sodium hydroxide solution (2N; 100 ml) for 3 hours. The mixture was 
then treated with methanol (40 ml) and heated at reflux for 6 hours. The resulting 
solution was neutralised to pH 7 by treatment mth hydrochloric acid (2N) then 

40 concentrated under reduced pressure, acidified to pH 5 by treatment with 40 
hydrochloric acid (2N) and cooled to I O^'C. The separated solid was filtered off and 
washed with a mixture of ice and water and recrystaUized from acetic acid (100 mi) 
(filtering off some insoluble material) to give 2-benz\doxy-5-chlorobenzoic acid 
(5.23 g), m.p. 113-1 15"C. 

45 (b)(ii) The 2,5-dibenzyloxybenzoic acid used as a starting material was 45 

prepared as follows: — 

A mixture of methyl gentisate (16,8 g) and anhydrous potassium carbonate (7.0 
g) in dry sulpholane (150 ml) was treated, with stirring, with benzyl chloride (12.7 
S)* and the mixture was stirred and heated at lOO'^C for 4 hours, The mixture was 

50 then poured into water (800 ml) and the separated solid was filtered off and 50 
recrystallized from ethanol (with the aid of charcoal) to give methyl 5-benzyloxy- 
salicylate (10.7 g), m.p. 108— 112«C. This ester (9.2 g) was heated at 150'»C for 3 
hours with a mixture of anhydrous potassium carbonate (2.5 g) and benzyl chloride 
(4.52 g) in dry sulpholane (100 ml) and the mixture was then cooled and poured into 

55 a mixture of ice and water (700 ml), and the mixture was extracted with diethyl 55 
ether (2 x 300 ml). The ether extracts were combined and evaporated, the residual 
oil was triturated with water (100 ml), the oil was separated and the aqueous layer 
was extracted with diethyl ether (25 ml). The combined oil and extracts were 
washed with brine, dried over magnesium sulphate and evaporated to giver crude 

60 methyl 2,5-dibenzyIoxybenzoate (12.7 g). This ester (12. 4 g) was heated at reflux 60 
with aqueous sodium hydroxide solution (2N; 400 ml) for 2 hours and allowed to 
cool. The separated sodium salt was filtered off and ground with hydrochloric acid 
(6N; 100 ml), the mixture was heated at reflux for 5 minutes and then cooled. The 
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solid which separated was filtered off, washed with water and dried to give 2,^- 
dibcnzyloxybenoic acid (8.2 g), m.p. 107— 108.5°C. 

(b)(iii) The 2,4-dibenzyloxybcnzoic acid used as a starting material was 
prepared as follows:— 

5 2,4-Dihydroxybcnzoic acid (48.0 g), anhydrous potassium carbonate (21.5 g), 5 

benzyl chloride (39.4 g) and dry sulpholane (400 ml) was heated together, with 
stirring, at lOO'^C for 20 hours. The mixture was then poured into water (2 litres), 
the resulting oil was separated and the aqueous layer extracted with diethyl ether 
(300 ml). The ether extract was evaporated and its residue was combined with the 
said oil layer and washed with water (500 ml) to remove sulpholane, and then was 
washed with brine, the aqueous washings were extracted with diethyl ether (400 
ml), and the combined oil and ether extract were dried and evaporated to give 
crude benzyl 2,4-dihydroxybenzoate (64 g), m.p. 83— 88**C. This ester (20 g) was 
treated with anhydrous potassium carbonate (17.0 g) and benzyl chloride (22.8 g) in 

15 dry sulpholane (300 ml) and the mixture was stirred and heated at 140®C for 3 jc 
hours. It was allowed to cool and was then poured into water (1500 ml) and the 
mixture was neutralised to pH 7 by treatment with hydrochloric acid. The 
precipitated crude benzyl 2,4-dibenzyloxybenzoate was heated at reflux with a 
mixture of aqueous sodium hydroxide solution (2N; 400 ml) and ethanol (50 ml) for 

20 10 hours. The solution was allowed to cool, and was then diluted with a large 20 
volume of water and acidified to pH I by treatment with hydrochloric acid (2N1 to 
give a white solid which was filtered off and recrystaltized from ethanol to give 2,4- 
. dibenzyloxybenzoic acid (16^8 g), nL.Ei.l?^!28°C 

(b)(iv) the 2-benzyloxy-5-methylbenzoic acid used as a starting material was 

25 prepared as follows: — 25 
5'Methylsalicylic acid was reacted with methanol and sulphuric acid by the 
general method of Brunner (Monatsh. 1913, S4, 916) to give methyl 5- 
methylsalicylate, b.p. 115— I16°C/10 mmHg. This ester (12.0 g) was heated 
together with benzyl chloride (9.1 g) and anhydrous potassium carbonate (5.0 g) in 

^ dry sulpholane (90 ml) at 100°C for 22 hours. The mixture was then poured into a 3Q 
mixture of ice and water (1200 ml) to give crude methyl 2-benzyloxy-5-methyl- 
benzoate (17.6 g). This ester (4.3 g) was heated at refiux with aqueous sodium 
hydroxide solution (2N; 100 ml) for 2 hours and the mixture was then cooled, 
diluted with water, and acidified to pH 2 by treatment with concentrated 

35 hydrochloric acid to give 2-benzyloxy-5-methylbenzoic acid (3.65 g), m.p. 35 
98— lOO'C. 

(b)(v) The 2-benzyIoxy-4-methoxy benzoic acid used as a starting material was 
prepared as follows:— 

Methyl 2,4-dihydroxybenzoate (prepared from 2,4-dihydroxybenzoic acid by 
the general method of Brunner (Monatsh, 1913, 34. 916) (12 g) was treated with 4Q 
methyl iodide (12.2 g) and anhydrous potassium carbonate (4.95 g) in dry 
sulpholane (140 ml) at 60— 70°C. After 8 hours, further methyl iodide (12.2 g) was 
added and heating was continued for 14 hours. The excess of methyl iodide was 
evaporated and the mixture was poured into a mixture of ice and water (1 litre) and 
45 the mixture was acidified with aqueous acetic acid (2N). The separated solid was 45 
filtered off and washed with water to give methyl 2-hydroxy-4-methoxybenzoate 
(10.8 g), m.p. 47 — 50°C [a sample of which, purified by chromatography on silica 
gel (eluting with chloroform), had the melting point 49— 5 PCI. The said crude 
methyl 2-hydroxy4-mcthoxybenzoate (2.0 g) was heated with benzyl chloride (1 .88 
50 g) and anhydrous potassium carbonate (0.76 g) in dry sulpholane (15 ml) at lOO^C 59 
for 16 hours and was then poured into a mixture of ice and water (300 ml). The 
mixture was extracted with diethyl ether and the extract was washed with several 
portions of aqueous sodium hydroxide solution (0.5N) at 0®C, and was then dried 
and evaporated to give crude methyl 2-benzyloxy-4-methoxybenzoate (2.5 g) in the 
55 form of an oil. This material was heated at reflux with a mixture of aqueous sodium 53 
hydroxide solution (2N; 100 ml) and ethanol (20 ml) for 3 hours. The mixture was 
then treated with water (100 ml) and then cooled and extracted with diethyl ether 
(2 X 50 ml). The aqueous layer was cooled to 10*^C and acidified to pH 2 by 
treatment with concentrated hydrochloric acid to give 2-benzyloxy-4-methoxy- 
«0 benzoic acid (1.6 gX m,p. 99— lOPC. 
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REFERENCE EXAMPLE 6. 
2,3-Dihydroxybenzoic acid (6.16 g) and propyl iodide (6.8 g) were added to a 
mixture of aqueous potassium hydroxide solution f20 ml, 25% w/v), water (50 ml) 
and ethanol (50 mi) and the mixture was stirred ana heated at reflux for 5 hours. A 
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further quantity of propyl iodide (17 g) was then added and the mixture was a^ain 
heated at reflux for 4 hours, small quantities of solid potassium hydroxide being 
added meanwhile in order to keep the pH at about 10. Decolourizing charcoal was 
then carefully added, the mixture was filtered hot and the filtrate was acidified to 
5 pH 1 by treatment with concentrated hydrochloric acid. The resulting solid was 5 
filtered off and dissolved in aqueous ammonia solution (2N), and the solution was 
treated with decolourizing charcoal, filtered, and the filtrate was acidified to pH 1 
by treatment with hydrochloric acid to give 3-propoxysalicylic acid (5.1 g), m.p. 

114— 118^C. , . \. A 

10 By proceeding in a similar manner, but replacing the propyl iodide used as a 

starting material by the appropriate quantity of ethyl iodide, there was prepared 3- 
ethoxysalicylic acid, m.p. 15TC (rccrystallized from aqueous ethanol). 

REFERENCE EXAMPLE 7. 
By the application or adaptation of the methods described by Amin et at, J. 
15 Indian Chem. Soc, 1964, 41. 833, to 2-acctoxy-5-methyIbenzoic acid, there was 15 
prepared 3-acctyl-5-methylsalicylic acid, m.p. 1 32^134 **C. 

REFERENCE EXAMPLE 8. 
By proceeding in a manner similar to that hereinbefore described in Reference 
Example 1, there were prepared:— 

20 5-tert-butylsalicylic acid, m.p. 150— 152*!C; 
5-sec-butylsalicylic acid, ni.p. 65 — 68 ^'C;, 
5-fiuorosalicylic acid. m.p. 179— 180°C; and 
5-chlorosalicylic acid, m.p. 171— 172*»C 

REFERENCE EXAMPLE 9. 
25 By proceeding in a manner similar to that hereinbefore described m Reference 25 

Example 7, but replacing the 2-acctoxy-5-methylbenzoic acid used as starting 
matenal by the appropriate quantities of 

2-acctoxy-5-chlorobenzoic acid; 
2-acetoxy-5-bromobenzoic acid; 
30 2-acetoxy-5-fluorobenzoic acid; 30 
5-ethyl-2-propionyloxybcnzoic acid; 
2-bcnzoyloxy-5-methylbenzoic acid; 
2-acetoxy-4,5-dimethylbenzoic acid; 

2- acetoxy-5-propylbenzoic acid, and . . ^ . -ac 
35 5-methyl-2-pTopionyloxybenzoic acid, respectively, there were prepared:— 35 

3- acetyl-5-cnlorosaUcylic acid, m.p. 139 — 140°C; 
3-acetyl-5-bromosalicylic acid, m.p. 145— 146^C; 
3-acetyl-5-fluorosalicylic acid, m.p, 157— 159'*C; 
5-ethyi-3-propionylsalicylic acid, m.p. 135 — \36°C; 

AD 3-benzoyl-5-methylsalicylic acid. m.p. 152— 154*'C; 40 
3-acetyl-4,5-dimethylsalicylic acid, m.p. 168— 17 PC; 
3-acetyl-5-propylsalicylic acid, m.p. 95— 96**C, and 
5-mediyl-3-propionylsalicylic acid, m.p. 110*C, 

REFERENCE EXAMPLE 10, 

45 A vigorously stirred solution of 5-tert-butylsalicylic acid (3.88 g) in carbon 45 

disulphide (80 ml) was treated portionwise with anhydrous aluminiuni chloride (8.8 
g) The mixture was brought cautiously to the reflux temperature and treated with 
acetyl chloride (3.45 g) dropwise during 15 minutes. The mixture was heated at 
refiux with vigorous stirring for 20 hours and then the mixture was added to a 

50 mixture of chloroform (80 ml), ice (100 g) and concentrated hydrochlonc acid (20 50 
ml), and stirred for a further one hour. The organic layer was then separated, 
washed with water (3 x 20 ml), and dried over anhydrous sodium sulphate, and the 
solvent was removed in vacuo. The resulting solid was rccrystallized from ethyl 
acetate, to give 3-acetyl-5-tert-butylsalicylic acid (2.3 g), m.p. 159— 16 PC. 

55 By proceeding in a similar manner, but replacing the 5-tert-butylsahcylic acid, 55 

used as a starting material, by the appropriate quantity of 5-sec-butylsalicyhc acid, 
there was prepared 3-acetyl-5rsec-butylsalicylic acid m.p. 131—133 C 
(rccrystallized from ethyl acetate at a low temperature). 
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REFERENCE EXAMPLE II. 
The preparation of 5-formylsalicylic acid was carried out by the application of 
the method described for its preparation by Wayne etal, J. Chem. Soc, J2I^ 1022, 
(1922). 3-Formylsalicylic acid was obtoincd from the mother liquors by means of 
5 the insoluble barium salt. ^ 

REFERENCE EXAMPLE 12. 
3-Formyl-5-methylsalicylic acid, m.p. 190— 194**C (recrystallizcd from 
aqueous methanol) was prepared from 5-methylsalicylic acid by the application of 
methods described in the specification of United States Patent No. 3833660. 

REFERENCE EXAMPLE 13. jq 
3-Formyl-2-hydroxyacetophenone (1 5.0 g) was added to a stirred suspension of 
freshly prepared argentous oxide (23,15 g) in aqueous sodium hydroxide solution 
(0.9N; 300 ml) at between 5** and lO^'C during a period of one hour. The mixture 
was then stirred for a further period of one hour. After filtration to remove the 
" silver, the resulting orange solution was treated with charcoal and filtered, and was ^5 
then acidified by treatment with concentrated hydrochloric acid. The rcsuhing 
precipitate was collected and recrystallizcd from water, with the aid of charcoal, to 
give 3-acetylsalicylic acid (9.4 g), m.p. 135 — 136®C. 

The 3-formyl-2-hydroxyacctophenone, used as starting material, was prepared 
as follows: — 20 

A solution of 2-hydroxy-3-propenyIacetophenone (40.9 g) in dry ethyl acetate 
(600 ml) was cooled to between -65** and -70*C. A stream of oxygen, containing 
about 2% of the ozone, was then passed through until the yellow colour of the 
solution ifiad disappeared, and a white precipitate had formed, and until no more 
^ ozone was being absorbed (as was indicated by the sudden liberation of iodine from 25 
a potassium iodide test solution by the outflowing gas). Dimethyl sulphide (60 ml) 
was then added and the mixture was allowed to warm up to room temperature 
during 2 hours and was then left to stand at roora^tempcrature for 15 hours. The 
^ solvents were removed in vacuo and water (200 ml) was added to' the residue. 
^ The resulting solid was extracted with diethyl ether (250 ml). The ether layer 30 
was washed with water (3 x 20 ml), and dried over anhydrous sodium sulphate, 
and then the solvent was removed in vacuo. The residue was recrvstallizecf from 
a mixture of petroleum ether (b.p, 60— 80**C) and carbon tetrachloride to give 
^« 3-SprmYl-2-hydroxyacetophenone (20.0 g), m.p. 67-~69®C. 

The 2-nydroxy-3-propenylacetophenbne. used as starting material, was 35 
prepared as follows:— 

A solution of 3-allyl-2-hydroxyacetophenonc (100 g) in toluene (300 ml) was 
treated with bis(ben2onitrile) palladous chloride (5 g). The mixture was heated at 
reflux for 20 hours. The mixture was then filtered and the solvent was removed 
from the filtrate in vacuo. Fractional distillation of the resulting oil gave 2-hydroxy- 40 
3-propenylacetophenone (90 g), b.p. 153~I55**C/18 mmHg. 

The 3-aIlyI-2-hydroxyacetophenone used as starting material was prepared 
according to methods described by Takuhashi et al. J. Pharm. Soc. Japan, 74, 
48-51 (1954). ^ 

45 REFERENCE EXAMPLE 14. 45 

,MA^-DicycIohexylcarbodiimide (1.03 g) was added to a solution of 2- 
benzyIoxy-5-trinuoromethylbenzoic acid (1.48 g) and anhydrous 5-aminotetrazole 
(0.425 g) in dry pyridine (25 ml), and the resulting mixture was stirred at room 
temperature for 20 hours. The pyridine was removed in vacuo and the residue was 

50 treated with ammonia solution (4N; 75 ml) and stirred for one hour. The insoluble 50 
yVjAT-dicycylohexylurea was filtered off, and the filtrate was acidified by treatment 
with concentrated hydrochloric acid. The precipitated solid was recrystallized from 
ethanol to give 2-benzyloxy-5-trinuoromethy!-V-(tetrazol-5-yI)bcnzamide (1.25 g), 
m.p. 248— 249**C (with decomposition). 

55 The 2-benzyloxy-5-trinuoromethylbenzoic acid, used as starting material, was 55 

prepared as follows:— 

Sodium hydride powder (0.08 g) was added to dry benzyl alcohol (15 ml) and 
the mixture was wanned in order to complete the resulting reaction. The mixture 
was then treated with 2-chloro-5-trifluoromethylbenzonitrile (0.62 g) and was: 

60 heated, with stirring, at between 90* and 95 *C for 20 hours. The mixture was then 60 
diluted with benzyl alcohol (10 ml), the mixture was filtered, and the filtrate was 
evaporated under vacuum. The resulting oil was then treated with a solution of 
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sodium hydroxide (6 g) in aqueous ethanol (95%; 30 ml) and heated at reflux. The 
solvent was removed in vacuo, water (25 ml) and diethyl ether (25 ml) were added to 
the residue, the mixture was agitated and the layers were separated 

The aqueous layer was then acidified by treatment with concentrated 
^ hydrochloric acid. The precipitate was filtered off and recrystallized from water to c 
give 2-benzyloxy-5-trifiuoromethvlbenzoic acid (0.35 g), m.p. 94— 95®C. 

The 2-chloro-5-trifluoromethylbenzonitrile, used as starting material, was 
prepared by adaptation of the methods of Garder et aL Arzneimittel Forschung, 13, 
802 (1963). 

10 REFERENCE EXAMPLE 15. lo 

Trifluoroacetic acid (0.8 ml) was added to dry 2,6-lutidine (10 ml) and the 
mixture was then treated with 3-cyano-5-methylsalicylic acid (0.885 g), sodium 
azide (0.65 g) and lithium chloride (20 mg), and heated at reflux for 20 hours. The 
mixture was then diluted with water (20 ml) and acidified by treatment with 

15 concentrated hydrochloric acid. The resulting precipitate was collected and 15 
recrystallized from a large amount of acetic acid to give 5-methyl-3-(lctrazol-5-yl)- 
salicylic acid (0.65 g), m.p. 290—292*^0 (with decomposition). 

REFERENCE EXAMPLE 16. 
3-Formyl-5-methylsalicylic acid (3.6 g) was dissolved in dimethylformamide 

20 (20 ml) and treated with hydroxylamine hydrochloride (1 .53 g). The mixture was heated 20 
at reflux for 10 minutes and then the solvent was removed in vacuo. The residue was 
treated with water (20 ml) and hydrochloric acid (2N; 10 ml). The precipitated solid was 
filtered off and recystallized from aqueous ethanol to give 3-cyano-5-mcthy!salicyIic 
acid (2.7 g), m.p. 193— 194''C 

25 By proceeding in a similar manner, but replacing the 3-formyl-5-methyl- 25 

salicylic acid, used as a starting material, by the appropriate quantities of 3-formyI- 
salicylic acid and 5-formylsalicyIic acid, respectively, there were prepared 3- 
cyanosalicylic acid, m.p. 213— 214°C, and 5-cyanosalicylic acid, m.p. 217 — 220'C. 

REFERENCE EXAMPLE 17. 

30 A suspension of 3-aminosalicylic acid (5.0 g) in acetic acid (75 ml) was treated 30 

with hydrochloric acid (2N), slowly with shaking, until complete dissolution was 
achieved. The solution was then treated with aqueous formaldehyde solution (40% 
wA^; 20 ml) and 5% palladium on charcoal catalyst (2.0 g), and the mixture was 
hydrogenated at 25"*^ and at atmospheric pressure for 18 hours. The catalyst was 

35 filtered off, the filtrate was evaporated in vacuo, and the resulting residue was 35 
dissolved in hydrochloric acid (2N; 100 ml) and then the solution was adjusted to 
pH 5 by treatment with concentrated aqueous ammonia solution. The mixture was 
left to stand for 24 hours in the refrigerator. The precipitate was then collected to 
give 3-dimethylarainosalicylic acid (3.0 g), m.p. 273— 277°C (with decomposition). 

40 REFERENCE EXAMPLE 18. 

Benzyl chloroform ate (5.5 g) was added to a suspension of 5-aminosalicyUc 
acid (4.6 g) in dry pyridine (25 ml) at 0**C during a period of 5 minutes. The mixture 
was allowed to warm to 25°C and was stirred for 20 hours, and was then poured 
into a mixture of ice (100 g) and concentrated hydrochloric acid (50 ml). The solid 

45 that precipitated was then filtered off and dissolved in ethanol (50 ml) and treated 45 
with a little charcoal. The mature was filtered and the filtrate was evaporated to 
dryness to give 5-benzyloxycarbonylamino5alicylic acid (2.2 g), m.p. 222 — ^224*'C. 

By proceeding in a similar manner, but replacing the 5-aminosalicylic acid, 
used as a starting material, by the appropriate quantity of 4-aminosalicylic acid, 

50 there was prepared 4-benzyloxycarbonyIaminosalicylic acid, m.p. 184 — 186°C. 50 

REFERENCE EXAMPLE 19, 
2-Hydroxyisophthalic acid (1^2 g) and ^,M-dicyclohexylcarbodlimide (2. 17 g) 
were dissolved together in dry pyridine (30 ml) and the mbrture was stirred for 2 
hours at room temperature. The mixture was then treated with dr>' tert-butylamine 

55 (5 ml), and the mixture was stirred at 60*'C for 20 hours. The solvents were removed 55 
in vacuo, and the residue was treated with saturated aqueous sodium bicarbonate 
solution (50 ml). The mixture was stirred for 15 minutes. The insoluble N,N'' 
dicyclohexylurea was then removed by filtration and the resulting filtrate was 
treated with charcoal and filtered again. The filtrate was then acidified by 

60 treatment with concentrated hydrochloric acid to give a white solid which was 60 
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filtered off and recrysiallized from a mixture of petroleum ether (b.p. 60— 80*^0 
and benzene to give 3-tert-butylcarbamoytsaIicyIic acid (1.2 g), m.p. 191— 195'*C, 

REFERENCE EXAMPLE 20. 
5-Acetylsalicylic acid (9.0 g) was dissolved in concentrated sulphuric acid (20 
5 ml). The solution was cooled to O^C and treated, with stirring, with a mixture of 5 
concentrated nitric acid (density 1.42; 3.8 ml) and concentrated sulphuric acid (3.8 
ml), dropwise, at such a rate that the temperature did not exceed 5°C. The mixture 
was left to stand at O^C for 5 hours and then it was poured onto a mixture of ice and 
water (1000 ml). The precipitated solid was filtered off and recrystallizcd from 
10 water to jpve 5-acetyl-3-nitrosalicylic acid (8.6 g), m.p. 192— I93«C 10 

REFERENCE EXAMPLE 21, 
3,5-Diacetyl-2,4-dihydroxybenzoic acid was prepared according to the 
methods described by Amin et ai. J. Ind, Chem. Soc, 29, 351 (1952). 

The present invention includes within its scope pharmaceutical compositions 

*3 which comprise one or more compounds of formula I together with a 
pharmaceutical carrier or coating. In clinical practice the compounds of the 
present invention will normally be administered orally, sub-lingually, nasally, 
rectally or parcnterally. 

Solid compositions for oral administration include compressed tablets, pills, 

^ dispersible powders, and granules. In such solid compositions the active compound 20 
or compounds is or are mixed with at least one inert diluent such as calcium 
carbonate, potato starch, alginic acid, or iactose. The compositions may also 
comprise, as is normal practice, additional substances other than inert diluents, e.g. 
lubricating agents, such as magnesium stearate. Liquid compositions for oral 
administration include pharmaceutically acceptable emulsions, solutions, 25 
suspensions, and elixirs containing inert diluents commonly used in the art, such as 
water and liquid paraffin. Besides inert diluents such compositions may also 
comprise adjuvants, such as wetting and suspending agents, and sweetening, 
flavouring, perfuming and preserving agents. The compositions according to the 
invention, for oral administration, also include capsules of absorbable material 
such as gelatin containing the active compound or compounds with or without the 
addition of diluents or excipients. 

The compound(s) may also be administered sublingually by administration of 
relatively slowly dissolving tablets which, besides including inert diluents as 
commonly used in the art, may contain sweetening, flavouring, perfuming and 
preser'/ing agents. 

Solid compositions for rectal administration include suppositories formulated 
in manner known per se and containing the active compound or compounds. 

Preparations according to the invention for parenteral administration include 
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of 40 
non-aqueous solvents or suspending media are propylene glycol, polyethylene 
glycol, vegetable oils such as olive oil, and injectable organic esters such as ethyl 
oleate. These compositions may also contain adjuvants such as preserving, wetting 
emulsifying and dispersing agents. They may be sterilised, for example, by filtration 

^ through a bacteria-retaining filter, by incorporation of sterilising agents in the 45 
compositions, by irradiation, or by heating. They may also be manufactured in the 
form of sterile solid compositions, which can be dissolved in sterile water or some 
other sterile injectable medium immediately before use. 
u percentage of active ingredient in the compositions of the invention may 

^ be varied, it being necessary that it should constitute a proportion such that a 50 
suitable dosage for the therapeutic effect desired shall be obtained Obviously 
several unit dosage forms may be administered at about the same time. Generally 
the compositions should contain 0.1% to 50% by weight of benzamide derivative, 
especially when in tablet form. When in aerosol form as hereinafter described the 

55 conapositions should contain 0.2 to 5%, preferably 2 to 5%, by weight of benzamide 55 
denvative. 

The active compound or compounds may also be administered by methods 
known for the inhalation of drugs which are not themselves gaseous under normal 
conditions of administration. Thus, a solution of the compound or compounds in a 
w suitable pharmaceutically acceptable solvent, for example water, can be nebulized 60 
by a mechanical nebulizer, for example a Wright Nebulizer ("Wright" is a 
registered Tradfe Mark), to give an aerosol of finely-divided liquid particles suitable 
for administration for inhalation orally or nasally. The solutions may contain 
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stabilizing agents and buffering agents to give an isotonic character, e.g. sodium 
chloride, sodium citrate and citric acid. 

Means for producing self-propelling compositions for generating aerosols for 
the administration of medicaments are. Tor example, described in detail in United 

5 States Patents Nos. 2,868,691 and 3,095,355. , . . -5 

The compound or compounds may also be administered orally by inhalation in 
the form of a dry micronised powder, which may be diluted with one or more 
suitable pharmaceutically acceptable inert solid diluents selected from, for 
example, lycopodium, boric acid, starch, bismuth subcarbonate and heavy 

10 magnesium carbonate. , . 10 

The pharmaceutical compositions of the present invention may contain, in 
addition to the compound or compounds of formula I, one or more substances 
known per se to have bronchodilatmg actions in man, for example, isoprenaline, 
salbutamol and prostaglandin E, (PGE|). . - 

15 It is highly desirable that the aerosols or micronised powders should have a 15 

particle size less than about 10 microns and preferably less than 5 microns, for 
example, between 0.5 and 3 microns, to ensure effective distribution to very narrow 
bronchioles. Preferably, administration is by means of devices enabling controlled 
quantities of the active ingredients to be administered, for example by means of 

20 metered valves. . , . ^ 

The dose of the compounds of general formula I employed depends upon the 
desired therapeutic effect, the route of administration and the duration of the 
treatment. In the adult, the doses are generally between 0.02 and 4 mg/kg body 
weight per day by administration by inhalation in divided doses, and generally 

25 between 4 and 2000, preferably between 4 and 400 mg/kg body weight per day by 25 
oral administration. 

The following Composition Examples illustrate pharmaceutical compositions 
according to the present invention. 

COMPOSITION EXAMPLE 1. 

30 Micromilled 2-hydroxy-3-methoxy-7V-{tetrazol-5-yl)benzaraide (600 mg) and 30 

emulsifier YN (150 mg; a mixture of ammonium compounds of phorphatidic acids 
derived from rape seed oil) were placed in an aluminium vial {20 capacity). 
Trichloromonofluoromethane (2.7 g), dichlorodifluororaethane (9.4 g) and 1,2- 
dichloro-l,l,2,2-tetrafluoroethane (4.4 g) were then added, to give a total volume of 

35 12.5 ml. The vial was sealed with a metered valve delivering a dose of 0.05 ml. Each 35 
dose (generated from 0.05 ml of suspension) of aerosol released from the 
pressurized pack thus obtained containing 2.4 mg of 2-hydroxy-3-methoxy-iV- 
(tetrazol-5-yl)benzamide. 

COMPOSITION EXAMPI^ 2. 
40 Capsules for oral administration were made up in the usual manner by filling 40 

No. 2 size gelatine capsules each with 255 mg of the following compositton:— 

3-acetyl-2-hydroxy-5-methyl-Ar- 
(tetrazol-5-yl)benzamide 

lactose 

45 starch 

magnesium stearate 

Aerosil (a registered Trade Mark) 

WHAT WE CLAIM IS:— 
1. Benzamide derivatives of the general formula: 



(wherein represents a fluorine, chlorine or bromine atom, or a straight- or 
branched-chain alkyi, alkoxy, alkylthio, alkylsulphonyl, alkanoylamino, alkylatiMno 



150 mg 
50 mg 
50 mg 
2.5 mg 
2.5 mg 



45 



SO 



29 



1,561,350 



29 



or alkylsulphamoyl group, each such group containing from I to 6 carbon atoms, a 
dialkylsulphamoyl, dialkylamino or dialkylcarbamoyi group (wherein the two alkyi 
groups may be the same or different and each contains from 1 to 4 carbon atoms), a 
straight- or branched-chain alkanoyi, alkoxycarbonyl, alkoxycarbonylamino or 

5 alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, 5 
nitro, trifluoromethyl, aryl, benzyloxycarbonylamino, amino, sulphamoyl, cyano, 
tetrazol-5-yl, carboxy, carbamoyl or aroyl group, and n represents an integer 1, 2 or 
3, the substitucnts being the same or different when n represents 2 or 31 and 
pharmaceuticallv acceptable salts thereof. 

10 2. Bcnzamide derivatives according to claim 1 wherein R' represents a 10 

fluorine, chlorine or bromine atom, or a straight- or branched-chain alkyl, alkoxy, 
alkylthio, alkylsulphonyl or alkanoylamino group, each such group containing from 
1 to 6 carbon atoms, a dialkylsulphamoyi group fwherein the two aikyl groups may 
be the same or different and each contains from I to 4 carbon atoms), a straight- or 

15 branched-chain alkanoyi group containing from 2 to 6 carbon atoms, or a hydroxy, 15 
formyl, nitro, trifluoromethyl or aryl group, and n represents an integer 1, 2 or 3, 
the substituents R^ bemg the same or different when n represents 2 or 3, and 
pharmaceutically acceptable salts thereof. 

3. Benzamide derivatives according to claim 1 wherein R' represents a 

20 fluorine, chlorine or bromine atom, or a straight- or branched-chain alkyl, alkoxy, 20 
alkylthio, alkylsulphonyl, alkanoylamino or alkylsulphamoyl group, each such 
group containing from 1 to 6 carbon atoms, a dialkylsulphamoyi or dialkylamino 
group (wherein the two alkyl groups may be the same or different and eadi 
contains from 1 to 4 carbon atoms), a straight- or branched-chain alkanoyi or alkyl- 

25 carbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, nitro, 25 
trifluoromethyl. phenyl, benzyloxycarbonylamino. amino, sulphamoyl, cyano, 
tetrazol-5-yI, carboxy or benzoyl group, and n represents an integer 1, 2 or 3, the 
substituents R^ being the same or different when n represents 2 or 3, and 
pharmaceutically acceptable salts thereof. 

30 4. Bcnzamide derivatives according to claim 1 or 3 wherein one of the 30 

substituents R* on the phenyl ring of the compounds of the general formula 
depicted in claim I is a nitro, cyano, alkanoyi, formyl or tctrazol-5-yl group, any 
other substituent(s) R^ present on the phenyl ring being as defmed in claim 1. and 
pharmaceutically acceptable salts thereof. 

35 5. Benzamide derivatives according to any one of claims I to 4 wherein n in the 35 

general formula depicted in claim 1 represents I or 2. 

6. 3-Acetyl-2-hydroxy-5-methyl-A^-(tetrazol-5-yl)benzamide. 

7. 2-Hydroxy-3-methoxy-iV-(tetrazol-5-yl)bcnzamide. 

8. 3-Acctyl-5-ethyl-2-hydroxy-/V-(tetrazol-5-yl)ben2amide. 

40 9. 3-Acetyl-2-hydroxy-A^-(tetrazol-5-yl)benzaniide. 40 

1 0. 3-Acetyl-2-hydroxy-5-propyl-Af-(tetrazol-5-yl)benzamide. 

11. 2-Hydroxy-5-methyl-3-propionyl-A^-(tctrazol-5-yi)benzamide. 

1 2. 5-Ethyl-2-hydroxy-3-propiony l-^-(tetra2ol-5-yl)bcnzamide. 

1 3. 2-HydroxY-5-methyl-3,Af-bis(tetrazol-5-yl)ben2amidc. 

45 14. 3-Acctyl-2-hydroxy-5-nitro-^-(tctrazol-5-yl)benzamide. 45 

1 5. 2-Hydroxy-3,5-dinitro-A^-(tetrazol-5-yl)bcnzamide. 

1 6. 2-Hydroxy-3-nitro-A^-(tetrazol-5-yl)benzamide. 

1 7. 2-Hydroxy-3-propoxy-iV-{tetrazol-5-yl)benzamide. 

18. 2-Hydroxy-5-nitro-iV-(tetrazol-5-yl)ben2amide. 

50 19. 2-Hydroxy-5-methoxy-iV-(tetrazol-5-yl)benzamide. 50 

20. 4-Acetylamino-2-hydroxy-yV-(tetrazol-5^)benzamide. 

21 . 2-Hydroxy-5-methylthio-^-(tetrazol-5-y1}benzamide. 

22. 5-Formy]-2'hydroxy-ysr-(telrazol-5-yl)benzamide. 

23. 4-Benzyloxycarbonylamino-2-hydroxy-iV-(tetrazol-5-yl)benzamide. 

55 24. 3-Acetyl-2-hydroxy-5-sulphamoyI-/V-(tetrazoI-5-yl)benzamidc. 55 

25. 3-Acetyl-5-sec-butyl-2-hydroxy-A^-(tctrazol-5-yl)bcnzamide. 

26. 3-Acetyl-5-tert-butyl-2-hydroxy-iV-(tetrazol-5-yl)benzamide. 

27. 3-Acetyl-5-nuoro-2-hydroxy-^-(tetrazol-5-yl)benzamide. 

28. 3-B utyryl-5-ethyl-2-hydroxy-A^-(tetra2ol-5-yl)beiizamide. 

60 29. 3-Formyl-2-hydroxy-^-(tetrazol-5-yl)benzamide. 60 

30. 3-Cyano-2-hydroxy-yV-(tetrazol-5-yl)ben2amide. 

31 . 5-Cyano-2-hydroxy-iV-(tetrazol-5-yl)benzamide. 

32. 5-AcetyI-2-hydroxy-3-nitro-iV-(tctrazol-5-yl)benzamidc. 

33. A benzamide derivative conforming to the general formula depicted in 

65 claim 1 named as a product in any one of Examples I to 5 and 7 to 1 2 other than a 65 
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benzamide derivative claimed in any one of claims 6 to 32. 

34. Pharmaceutically acceptable salts of a benzamide derivative claimed in any 
one of claims 6 to 33. 

35. Process for the preparation of benzamide derivatives of the genera! 
formula specified in claim 1 except for those compounds wherein represents an 
alkylamino or amino group which comprises reacting 5-aminotetrazole with a 
carboxylic acid of the general- formula: — 



II 



wherein represents a fluorine, chlorine or bromine atom, or a straight- or 
JO branched-chain alkyl, alkoxy, alkylthio, alkylsulphonyl, alkanoylamino or alkyl- iq 
sulphamoyl group, each such group containing from 1 to 6 carbon atoms, a dialkyl- 
sulphamoyi, dialkylamino or dialkylcarbamoyl group (wherein the two alkyl groups 
may be the same or different and each contains from I to 4 carbon atoms), a 
straight- or branched-chain alkanoyl, alkoxycarbonyl, alkoxycarbonylamino or 
15 alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formy!, 15 
nitro, trifluorometbyl, aryl, benzyloxycarbonvlamino, sulphamoyl, cyano. tetrazol- 
5-yl, carboxy, carbamoyl or aroyl group, and n represents an integer 1, 2 or 3, the 
substitucnts R^ being the same or different when n represents 2 or 3. 

36. Process for the preparation of benzamide derivatives of the general 
20 formula specified in claim 1 except for those compounds wherein represents an 20 
alkylamino, hydroxy, amino or carboxy group which comprises reacting 5-amino- 
tetrazole with an ester of the general formula:— 



GH 



III 



wherein R* represents a fluorine, chlorine or bromine atom, or a straight- or 
25 branched-chain all^l, alkoxy, alkylthio, alkylsulphonyl, alkanoylamino or alkyl- 25 
sulphamoyl group, each such group containing from 1 to 6 carbon atoms, adialkyl- 
sulphamoyl, dialkylamino or dialkylcarbamoyl group (wherein the two alkyl groups 
may be the same or different and each contains from 1 to 4 carbon atoms), a 
^ straight- or branched-chain alkanoyl, alkoxycarbonyl, alkoxycarbonylamino or 

alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a formyl, nitro, 30 
irifluoromethyl, aryl, benzloxycarbonylamino, sulphamoyl, cyano, tetrazol-5-yl, 
carbamoyl or aroyl group, and n represents an integer 1, 2 or 3, the substituents R* 
being the same or different when n represents 2 or 3, and R* represents a straight- 
or branched-chain alkyl group containing from 1 to 4 carbon atoms. 
•'5 37, Process for the preparation of benzamide derivatives of the general 35 

formula specified in claim 1 except for those compounds wherein R^ represents an 
alkanoylamino, alkylamino, alkoxycarbonylamino, hydroxy, benz]^loxy- 
carbonylamino, amino, carboxy or carbamoyl group which comprises reacting S- 
aminotetrazole with an acid halide of the general formula:— 

OB 

^ IV 40 

wherein R' represents a fluorine, chlorine or bromine atom, or a straight- or 
branched-chain alkyl, alkoxy, alkylthio, alkylsulphonyl or alkylsulphamoyi §roup, 
each such ^roup containing from 1 to 6 carbon atoms, a dialkylsulpnamoyl, dialkyl- 
amino or dialkylcarbamoyl group (wherein the two alkyl groups may be the same or 

45 different and each contains from 1 to 4 carbon atoms), a straight- or branched- 45 
chain alkanoyl, alkoxycarbonyl or alkylcarbamoyl group contaming from 2 to 6 
carbon atoms, or a formyl, nitro, trifluoromethyl, aryl, sulphamoyl, cyano, tetrazol- 
5-yl, or aroyl ^oup, and n represents an integer 1, 2 or 3, the substituents R^ being 
the same or different when n represents 2 or 3, and represents a chlorine or 

50 • bromine atom. 50 
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38. Process for the preparation of benzamide derivatives of the general 
formula specified in claim 1 except for those compounds wherein represents an 
alkylthio, formyl, nitro or benzyloxycarbonyiamino group which comprises the 
reduction of a compound of the general formuJa:— 




wherein R" represents a fluorine, chlorine or bromine atom, or a straight- or 
branched-chain alkyl, alkoxy, alkylsulphonyl, alkanoylamino, alkylamino or alkyU 
sulphamoyi group, each such group containing from 1 to 6 carbon atoms, a dialkyl- 
sulphamoyl, diallcylamino or dialkylcarbamoyl group (wherein the two alkyl groups 

10 may be the same or dififercnt and each contains from 1 to 4 carbon atoms), a 10 
straight- or branched-chain alkanoyl, alkoxy carbonyl, alkoxycarbonylamino or 
alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, trifluoro- 
methyi, aryl, amino, sulphamoyi, cyano, tclrazol-5-yl, carboxy, carbamoyl or aroyl 
group, and q represents zero or an integer I, 2 or 3. the substituents R® being the same 

t5 or different when q represents 2 or 3, and m represents zero or 1 . and the sum of m 15 
and ^ is 1, 2 or 3. 

39. Process for the preparation of benzamide derivatives of the general 
formula specified in claun I except for those compounds wherein R^ represents an 
alkanoylamino, alkylamino, alkoxycarbonylamino, hydroxy, benzyloxycarbonyl- 
20 amino, amino, carboxy or carbamoyl group which comprises reacting a compound 20 
of the general formula:— 



pK 

CONHOJ 



VI 

[wherein R^ represents a fluorine, chlorine or bromine atom, or a straight- or 
branched-chain alkyl, alkoxy, alkylthio, alkylsulphonyl or alkylsulphamoyl group, 

25 each such group containing from 1 to 6 carbon atoms, a diiukylsulphamoyl, 25 
dialkylamino or dialkylcarbamoyl group (wherein the two alkyl groups may be the 
same or different and each contains from 1 to 4 carbon atoms), a straight- or 
branched-chain alkanoyl, alkoxycarbonyl or alkylcarbamoyl group containing 
from 2 to 6 carbon atoms, or a formyl. nitro, trifluoromethyl, aryl, sulphamoyi 

30 cyano, tetrazol-S-yl or aroyl group, and n represents an integer 1. 2 or 3. the 30 
substituents R* bemg the same or different when n represents 2 or 31 with hydrazoic 
acid or a salt thereof. 

40, Process for the preparation of benzamide derivatives as claimed in claim 1 
and of the general formula:— 

[wherein R' represents a straight- or branched-chain alkyl group containing from 1 
to 6 carbon atoms, r represents an integer 1, 2 or 3, R® represents a fluorine, 
chlorine or bromine atom, or a straight- or branch-chain alkyl, alkoxy, 
alkylsulphonyl, alkanoylamino or alkylsulphamoyl group, each such group 

40 containmg from 1 to 6 carbon atoms, a dialkylsulphamoyl or dialkylcarbamoyl 40 
group (wherein the two alkyl groups may be the same or different and each 
contains from I to 4 carbon atoms), a straight- or branched-chain alkanoyl, alkoxy- 
carbonyl, alkoxycarbonylamino or alkylcarbamoyl group containing from 2 to 6 
carbon atoms, or a nitro, trifluoromethyl, aryl, benzyloxycarbonyiamino, 

45 sulphamoyi, cyano, tetrazol-5-yl, carboxy, carbamoyl or aroyl group, and p 45 
represents zero or the integer 1 or 2, the substituents R** being the same or different 
when p represents 2, or R® represents a hydroxy group in the /?ara-position relative 
to the tetrazoFylcarbamoyl group, and the sum of r and p is I, 2 or 3] which 
comprises the oxidation of compounds of the general formula:— 



32 
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(r9x Jl j ^1 VIII 



(wherein R». R^ r and p are as hereinbefore defined) to convert the alkylthio 
groupfs) of formula — SR« to alkylsulphonyL ...... i 

41. Process for the preparation of benzamide derivatives as claimed m claim 1 
and of the general formula: — 




IX 



[wherein R^*» and R" are the same or different and each represents a hydrogen 
atom or a straight- or branched-chain alkyl group containing from I to 4 carbon 
atoms, r represents an integer 1, 2 or 3. R« represents a fluorme, chlorine or 

10 bromine atom, or a straight- or branched-chain alkyl, alkoxy» alkylthio or 10 
alkylsulphonyl group, each such group containing from 1 to 6 carbon atoms, or a 
dialkylamino group (wherein the two alkyl groups may be the same or different and 
each contains from 1 to 4 carbon atoms), a straight- or branched-chain alkanoyl or 
alkoxycarbonyl group containing from 2 to 6 carbon atoms, or a hydroxy, fomiyl, 

15 nitro. trifluoromethyl, aryl. cyano. tetrazol-5-yl. carboxy or aroyl group, and p 15 
represents zero or the Integer 1 or 2, the substituents R" being the same or 
different when p represents 2, and the sum of r and p is 1, 2 or 3] which comprises 
reacting ammonia or an amine of the general formula:— 

HNR^»R'' X 

20 (wherein R^« and R" are as hereinbefore defined) with a compound of the general 20 
formula: — 



« XI 



wherein R", r and /? arc as hereinbefore defined. . . ^ . . « , 

42. Process for the preparation of benzamide derivatives as claimed in claim I 
25 and of the general formula:— 




XIII 



[wherein R" represents a fluorine, chlorine or bromine atom or a straight- or 
branched-chain alkyl, alkoxy, alkylsulphonyl, alkanoylamino. alkylamino or 
alkylsulphamoyl group containing from 1 to 6 carbon atoms, a dialkylsulphamoyl, 

30 dialkylamino, or dialkylcarbamoyl group (wherein the two alkyl groups may be the 
same or different and each contjuns from I to 4 carbon atoms), a straight- or 
branched-chain alkanoyl, alkoxycarbonyl, alkoxycarbonylamino or 
alkylcarbamoyl group containing from 2 to 6 carbon atoms, or a hydroxy, formyl, 
nitro, trifluoromethyl, amino, sulphamoyl, cyano. tetrazoI-5-yl, carboxy or 

35 carbamoyl group, and p represents zero or the integer 1 or 2, the substituents R'^ 
being the same or different when p represents 2, r represents 1, 2 or 3, and the sum 
of r and p is 1, 2 or 3] which comprises the nitration of compounds of the general 
formula: — 



33 
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3J 



10 




XIV 



(wherein R", r and p are as hereinbefore defined) by known methods for the 
nitration of phenyl moieties. 

43. Process for the preparation of benzamide derivatives as claimed in claim I 
and of the general formula: — 




10 



15 



XV 

[wherein R^* represents a fluorine, chlorine or bromine atom, or a straight- or 
branched-chain alkyi, alkoxy, alkyllhio, alkylsulphonyl. alkanoylamino, alkylamino 
or alkylsulphamoyl group, each such group containing from 1 to 6 carbon atoms, a 
dialkyisulphamoyl, dialkylamino or dialkylcarbamoyl group (wherein the two alky! 
groups may be the same or different and each contains from 1 to 4 carbon atoms), a 
straight- or branched-chain alkanoyi or alky [carbamoyl group containing from 2 to 
6 carbon atoms, or a hydroxy, formyl, nitro, trifluoromethyl, aryl, sulphamoyi, 
15 cyano, tetrazol-5-yl. carboxy, carbamoyl or aroyi group, p represents zero or the 
mteger 1 or 2, the substituents R** being the same or different when p represents 2, 
r represents 1, 2 or 3, and the sum of r and yy is 1 , 2 or 3] which comprises reacting a 
compound of the general formula:— 

(wherein R^*, r and p are as hereinbefore defined) with acetic acid and hydrogen 
20 bromide. 20 

44. Process according to any one of claims 35 to 43 followed by the step of 
converting by known methods a benzamide derivative of the general formula 
specified in claim 1 thus obtained into a pharmaceutically acceptable salt thereof. 

45. Process for the preparation of benzamide derivatives of the general 

25 formula specified in claim 1 and pharmaceutically acceptable salts thereof 25 
substantially as hereinbefore d'escribecf witii especial reference to any one of 
Examples 1 to 7. 

46. Process for the preparation of benzamide derivatives of the general 
formula specified in claim 1 substantially as hereinbefore described in any one of 

30 Examples 8 to 13. 30 

47. Benzamide derivatives of the general formula specified in claim I and 
pharmaceutically acceptable salts thereof when prepared by the process claimed in 
any one of claims 35 to 46. 

48. Pharmaceutical compositions which comprise, as active ingredient, one or 

35 more benzamide derivatives as claimed in any one of claims I to 33, or a 35 
pharmaceutically acceptable salt thereof, in association with a pharmaceutical 
carrier or coating, 

49. Pharmaceutical compositions according to claim 48 substantially as 
hereinbefore described. 

40 50. Pharmaceutical compositions according to claim 48 substantially as 40 

hereinbefore described in Composition Example 1 or 2. 
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